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no pain... 


no memory 


Perhaps no other single anesthetic method 

has advanced the science of pediatric anesthesia 

so greatly in recent years as PENTOTHAL given 

rectally. An impressive literature affirms that: 

* Induction is quick, simple, painless. The 
patient goes to sleep in his own bed, 
wakes there afterward. 

* Psychic trauma of anesthesia is done away 
with. Complete amnesia is present in 
almost all cases. 

* Dosage of inhalation agents is lessened. 
Postoperative nausea and delirium 
are greatly reduced. 


* Levels ranging from preanesthetic 
sedation to basal anesthesia may be 
reached, without complications. 


For ease, safety, humaneness, consider PENTOTHAL (Be 
by rectum for any pediatric operative procedure. \A” ott 


(Thiopental Sodium, Abbott) 
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Instructions to Contributors 


Communications oetne editorial management, subscriptions, reprints, etc., should 


be addressed to Specialty Journals, American Medical Association, 535 North Dearborn 


Street, Chicago 10 

Articles, book reviews, and other materials for publication should be addressed to 
the Chief Editor of the Specialty Journal concerned. Articles are accepted for publica- 
tion on condition that they are contributed solely to that journal. 

An original typescript and the first carbon of an article should be provided; it must be 
double or triple spaced on one side of a standard size page, with at least a 1-inch 
margin at each edge. An article in English by a foreign author should be accompanied by 
a draft in the author’s mother tongue. Improvised abbreviations should be avoided. 

The main title of an article may not contain more than seventy characters and spaces; 
a subtitle may be of any length. The subtitle should be sufficiently detached from the main 
title that a punctuation mark as strong as a colon can be used in the Table of Contents to 
separate it from the main title; it must not begin with “with.” 

The author’s name should be accompanied by the highest academic or medical degree 
which he holds. If academic connections are given for one author of an article, such con- 
nections must be given for all other authors of the article who have such connections. 

Typographic considerations necessitate that the first paragraph of an article contain 
not fewer chess thirty words. A Case Report must be preceded by an introductory para- 
graph containing at least thirty words before the details of the case are given. 

Material quoted from another publication must be quoted exactly if the original is in 
English—spelling, capitalization, punctuation, etc., unchanged. Material taken largely from 
another publication must be credited to the original author, whether quoted exactly or 
merely abstracted. If such material is quoted indirectly, the author must be careful to 
leave no complete sentence of the original unaltered. Use of uncredited quotations will 
be sufficient cause for rejection of an article. 

Each article should be accompanied by a summary in the present tense, presenting the 

see points of the article, but in somewhat more generalized terms than in the article 
itself. 
If it is necessary to publish a recognizable photograph of a person, the photograph 
must be accompanied by written permission of the subject himself if an adult, or of the 
parents or guardian if a child, to publish his photograph. An illustration which has been 
published in another publication must be accompanied by written permission from the 
author and the original publisher to reproduce it in an A. M. A. Specialty Journal. 

The maximum illustration allowance is ten illustrations within a total of 100 sq. inches 
or $100, whichever is of greater advantage to the author. When no restrictions are placed 
by the author upon cropping, reducing, and grouping, the publisher is often able to use 
twenty or more illustrations in one article with the $100 allowance. Submit sharp prints of 
the following sizes, 2%" wide x 2%” or 3%" high, 3%" wide x 2%” high, and 5%” 
or 7” wide x 3%” high, to minimize reduction and/or cropping. Oversized originals 
should be photographed and a print submitted. Large photomicrograph prints will be 
reduced in scale unless portions to be cropped are indicated by the author. 

Any cut-off marks should be made on the margins or mountings rather than on the 
illustration itself. Charts and drawings should be in black ink on hard, white paper. 
Lettering must be large enough to permit necessary reduction. Glossy prints of x-rays are 
requested. Paper clips should not be used on prints, since their mark shows in repro- 
duction, as does writing on the back of prints with hard lead pencil or stiff pen. Labels 
should be prepared and pasted to the back of each illustration showing its number, the 
author’s name, an abbreviated title of the article, and top plainly indicated. Charts and 
illustrations must have descriptive legends, grouped on a separate sheet. Tables must have 
captions. IT IS PREFERRED THAT ILLUSTRATIONS BE UNMOUNTED. 

References to the literature should be numbered in the order in which they are referred 
to in the text or listed in alphabetical order without numbers. A chronological arrange- 
ment, with all entries for a given year alphabetized according to the surname of the first 
author, may be used if preferred. References should be typed on a + 9 aa page at end of 
manuscript. They should conform to the style of the Quarterly Cumulative Index Medicus, 
and must include, in the order given, name of author, title of article (with subtitle), name 
of periodical, with volume, page, month—day of month if weekly or biweekly—and year. 
Names of periodicals should be given in full or abbreviated exactly as in the Quarterly 
Cumulative Index Medicus. Reference to books must contain, in the order given, name of 
author, title of book, city of publication, name of publisher, and year of publication. Titles 
of foreign articles, if originally in a generally known Romance or Germanic tongue, must 
either all be in English translation or all be in the original language. Titles in other 
languages must be translated. The author must assume responsibility for the accuracy of 
foreign titles. 

Matter appearing in the A. M. A. Specialty Journals is covered by copyright, but as a 
rule no objection will be made to its reproduction in a reputable medical journal if proper 
credit is ee However, the reproduction for commercial purposes of articles appearing 
in the A. M. A. Specialty Journals, or in any other publications issued by the Association, 
will not be permitted. 
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UNENRICHED BREAD..... | ENRICHED BREAD. »\ 


enriched bread 


endorsed again 
by authorities 

on public health 

plete escape from the classical forms 


of nutritional deficiency diseases.’ 
None of the diseases caused by de- 


Enricuep preap, marketed since 
1941, recently has been endorsed again 
by the Food and Nutrition Board of 
the National Research Council and ficiencies of thiamine, riboflavin, 
by the Council on Foods and Nutrition niacin, and iron—the nutrients with 
of the American Medical Association.! which bread is enriched—is as wide- 
This reaffirmation of endorsement in spread as in former days. 

former years (1939, 1941, 1946) is But enriched bread is valuable nu- 
based on “good evidence” that en- tritionally for more than its high 


riched bread has been “beneficial to amounts of B vitamins and iron stip- 
the public,” has “encouraged sound ulated by official regulation. By 
nutritional practices,” and has con- commercial practice, average enriched 
tributed notably to ‘correcting bread contains nonfat milk solids in 


deficiencies in the diets of the general amounts averaging 4 per cent (by 
weight) of its contained flour. Hence 
it also represents a source (39 grams 
per pound loaf) of good quality 
protein for supporting good growth 
as well as maintenance of tissues. It is 
also a good source of calcium. 


population.” 

Nationally marketed enriched bread 
merits a large share of the credit for 
“the great gain in public health” in 
recent years, attributed to modern food 
commodities possessing high nutrient 


be two decades, 1. The Addition of Specific Nutrients to Foods, 
for the first time in our history we have Public Health Reports 69:275 (Mar.) 1954. 
reached a national pattern of food 2. King, C. G.: Newer Concepts of Optimum 
practices that permits almost a com- Nutrition, Food Technol. 8:486 (Nov.) 1954, 


The nutritional statements made in this advertisement have been 
reviewed and found consistent with current medical opinion by the 
Council on Foods and Nutrition of the American Medical Association. 


AMERICAN BAKERS ASSOCIATION 20 North Wacker Drive « Chicago 6, Illinois 
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“¢ 
Little, 
How to in’ friends... 
The Best Tasting Aspirin you can prescribe. 
The Flavor Remains Stable down to the last tablet. 
15¢ Bottle of 24 tablets (2'¢ grs. each). 


We will be pleased to send samples on request. 


THE BAYER COMPANY DIVISION 


of Sterling Drug Inc 


1450 Broadway, New York 18, N. Y. 
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continuing 
confirmation 7 
of a 
“versatile and 
life-saving” 
agent 
in pediatric 

practice 


Brand of oxytetracycline 


for therapy and prophylaxis of 


infection—in premature and 


y newborn babies—in infants and 


older children 


as“... a valuable adjunct to 


competent management of the 
infections of childhood.”* 


Available in a wide variety of 


special dosage forms: 


Oral (Pediatric Drops; Oral Suspension) i 
Intravenous 
Intramuscular 
Aerosol 


Soluble Tablets (for administration 
through an indwelling tube in 
premature infants) 


Ointment (topical) 
Ophthalmic Ointment and Solution 


*Farley, W. J.: Oxytetracycline in Pediatrics, 
Internat. Rec. Med. 168:140 (March) 1955. 


PFIZER LABORATORIES, Brooklyn 6, N. Y. 
Division, Chas. Pfizer & Co., Inc. 
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When your patient’s feet 
demand shoes 
with maximum inlay build-up 


In addition to the famous Selby Junior 
Arch Preserver Shoes, Selby makes Selby 
Junior Arch Preserver Shoes with spe- 
cial ““Cradle Cup” construction. 

Selby Shoes with “Cradle Cup” 
construction have long right and left 
inside counters that follow the contour 
of the last and extend beyond the arch 
for extra support. And they have wedge 
Thomas heels extending forward under 
the arch to provide an additional heel 


@ If Selby Junior Arch Preservers are not avail- 
able in your city, please write directly to us. 


The Selby 
Shoe Company 


Portsmouth, 


base for adding extra inlays and stronger 
underfooting. 

By permitting maximum inlay build- 
up, Selby Junior Arch Preserver Shoes 
with “Cradle Cup” construction are the 
answer to your patient whose feet need 
special care. 

When you recommend shoes for in- 
fants and children, please remember— 
Selby Juniors are the only genuine Arch 

Preserver Shoes for children. 


The only 
genuine 

Arch Preserver 
Shoes 

for children 
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JUNIOR ARCH PRESERVER 
ne MORE THAN THREE QUARTERS OF A CENTURY OF FINE SHOEMAKING 4 


Control 
Penicillin G 


BICILLIN 


omporing antibacterial 


reus, strain 209 P. 


Oral Bict.uow is self-protected peniciliin because it protects itself against 
gastric destruction. This unique quality is the result of a molecular struc- 
‘ ture that gives Oral Bicmii high durability in gastric acid,' effectively 
- guarding the penicillin for its antibacterial role. Administer without 
5 regard to meals. 
| delphia, 1954, p, 147, 


Phitedalphie 2, Pa. 


Penicillin with @ Surety Factor 


ay : 
is 14 mm. \ 10 minutes aa 
potency of two unbuffered 
penicillins. Zones of inhibi- 
Protected Penicillin 
| stemic Penicillin : 
. 
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THUMBSUCKING 


since infancy caused this 4 year old's malocclusion. 


THUM broke the habit and teeth returned 


i. UJ M to normal position in 9 months. 


TRADE MARK 


Get Thum at your druggist or surgical dealer. Pre- 
scribed by physicians for over 20 years. 


Pioneers 
In the 


valid 
- Invalid Walkers Sic PRESCRIPTION SERVICE FOR 


To Buy Invalex Sickroom and ALLERGIC DISEASES 


Invalid Equipment 
User Allergenic Extracts, Diagnostic and Therapeutic 


GET UP STAY UP Devoted exclusively to the manufacture of 


pollen, fungus, epidermal, food, dust, and 
miscellaneous allergenic extracts for the 
diagnosis and treatment of allergic con- 
ditions. 


COMFORT 
8 O1 $3SO1D 


A pollen check list for your state and other 


S3HONI 


Invalex Folding Walker 
(2 Sizes - Jr. and Adult) 
(3 Finishes) 


literature sent on request. 


ADJUSTABLE FOR 


U. S. Government License No. 103 
GOES ANYWHERE since 1929 


See Your Local Dealer or Write Us for Details ALLERGY L ABORATORIES, INC. 
Pasteur Medical Building 1111 N. Lee Ave. 


INVALEX ‘ Oklahoma City 1, Oklahoma 


SALES CO., INC. 


741 WW. Seventeenth $1. Long Beach 13. Calilorme 
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unsurpassed 
pediatric 
antihistamine 


Pyribenzamine Elixir 


A palatable, spice-flavored antihistamine, Pyribenzamine 
Elixir offers highly effective therapy in a broad range of 
allergies. Dosage can be readily adjusted to any age, 

any individual requirement. Prescribe this well-accepted 
medication alone or as a therapeutic vehicle. Each 4-ml. 
teaspoonful contains 30 mg. Pyribenzamine citrate. 


Pyribenzamine® citrate (tripelennamine 
citrate CIBA) 


MEDICAL HORIZONS TJ Monty & 


2/2097™ 


| | 
| in hay fever... in other allergies... 
SUMMIT, N. J. 
| 


for reliable 


MULL-SOY. 


for milk allergy 
Liquid or Powdered 


among various supposedly hypo- 
allergenic soybean alternatives to milk 
recently tested on passively sensitized 
children, only heat-tempered MULL-soy 
(Liquid or Powdered) proved to be 
reliably hypoallergenic.' 


This valuable protection against 
recurrence of allergic symptoms’ far 
outweighs any minor change in color 
or texture which may result. 


MULL-SOY Liquid...used like evaporated milk. 
Start with 1:3 dilution, increase gradually to 
1:1. Add carbohydrate of choice as required. 
Available in 15'2-fl.oz. tins. 


MULL-SOY Powdered...used like dried whole 
milk. Start with 1 tablespoonful to 4 fl.oz. 
water, increase gradually to 1 tablespoonful 
to 2 fl.oz. Add carbohydrate as required. 
Available in 1-lb. tins. 


1. Ratner, B. et al: A.M.A. Am. J. Dis. Child. 89:187, 1955. 
2. Glaser, J., and Johnstone, D. E.: J.A.M.A. 153:620, 1953. 


Bordens 


PRESCRIPTION PRODUCTS DIVISION 
350 Madison Avenue, New York 17 
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ST.JOSEDH 
* ASPIRIN 


FOR CHILDREN 


Piavored 


Grating Pure 


Per table. 


grein tablet. 


ST. JOSEPH 
ASPIRIN 


FOR CHILDRE 


aspirin, ‘makes administration easy.'' 


Physicians are finding St. Joseph Aspirin For Children: 


x a 


$:. Joseph Aspirin For Children affords a number of 
outstanding advantages. Each tablet contains |'/4 grains of 
highest quality aspirin—the dosage most widely accepted by 
doctors in salicylic therapy for children. And the pleasant 
orange flavor and smooth, creamy texture make these aspirin 
tablets exceptionally palatable. These are some of the 


advantages leading a doctor to write that this specialized 


1 Easy to give 


If you have not received samp 


les, 


2 Pleasant to take 
3 Therapeutically Effective 


N A Palatable Aspirin Tablet of Unique Excsllence 


write to Plough, 


One way to 
keep baby’s food 
budget low... 


As a physician, you know how important 
to young parents is the cost of raising a 


baby. Also you want to give babies in your ~ 
care the best possible nourishment. Pet ‘ 
Evaporated Milk helps both ways — it ar 
provides all the body-building nourishment ae | 


of milk, is always uniform in composition and Sy, 
quality. Yet Pet Milk costs less than any other 
form of milk .. . far less than special infant feeding 
preparations. It’s one milk that keeps babies 
growing up... infant feeding costs down. In 
fact, it can save up to $50 on baby’s food 

bill during that vital first year. 


Favored Form 
of Milk For 
Infant Feeding 


PET MILK COMPANY, ARCADE BUILDING, ST. LOUIS 1, MO. 
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Long-Term Follow-Up and Recent Experiences 


RALPH H. KUNSTADTER, M.D. 
and 
ALBERT F. STEIN, M.D., Chicago 


In 1949 we reported our experience with 
thiourea derivatives in the treatment of nine 
children with hyperthyroidism due to diffuse 
toxic goiter and were impressed by the re- 
missions obtained in five of these treated 
successfully.' Their ages were 9, 11, 9, 5, and 
13% years and they were treated continu- 
ously for 13, 12, 7, 15, and 6 months, respec- 
tively. Subtotal thyroidectomy was performed 
on four of the nine patients, for the following 
reasons: (1) marked enlargement of the 
thyroid, although the patient was euthyroid 
after five months of treatment *; (2) refrac- 
toriness to the drug during treatment follow- 
ing a third relapse ; (3) slow response to the 
drug in a child who had psychotic episodes 
and cardiac complications, and (4) poor 
cooperation from a badly disturbed child. 
Thus, only one case can be considered a drug 
failure. 

Because a great deal of controversy exists 
as to the advisability of prolonged treatment 
with thiourea drugs, we believe that a follow- 
up report on the original nine and our expe- 


Submitted for publication June 30, 1955. 

From the Children’s Endocrine Clinic and the 
Sarah Morris Hospital for Children. 

* A surgical consultant insisted upon thyroidec- 
tomy, not realizing the early goitrogenic properties 
of thiourea drugs. This was our second patient, 
treated in 1943. 


of Thyrotoxic Chil. ren 


rience with eight additional patients since 
1949 may answer some of the questions 
raised, namely: is permanent “cure” pos- 
sible ; what dose should be administered and 
how long should the drug be taken; what 
is the effect on growth and development ; 
what happens to the size of the goiter and 
exophthalmos, and, finally, what are the ad- 
vantages of prolonged medical treatment ? 


The original nine patients (including the 
four thyroidectomized) have been observed 
for periods ranging from 6% to 12 years, 
and the additional 8 patients, from 4+ months 
to 6 years. 


CLINICAL MATERIAL 


During the past 12 years we have treated 17 cases 
of mild to severe primary hyperthyroidism in 
children with thiourea derivatives; the first two 
cases were treated with thiouracil, the third with 
thiouracil, propylthiouracil, and methylthiouracil, 
and one with methylthiouracil. Subsequently, six 
were treated with propylthiouracil; two, with 
methimazole (1-methyl-2-mercaptoimidazole) and 
propylthiouracil, respectively, and five, with meth- 
imazole. 

There were 13 girls and 4 boys in this group, 
their ages varying from 5 to 15 years. Thirteen 
were white and four were Negro. 

All patients were hospitalized at the time treat- 
ment was begun. They were ambulant and received 
sedation for sleep only when it was deemed neces- 
sary. They remained in the hospital until clinical 
improvement became manifest and/or the basal 
metabolic rate began to fall. They usually remained 
no longer than two to three weeks. 

All had symptoms of thyrotoxicosis for periods 
of several weeks to several months. In all instances 
the thyroid was moderately to markedly enlarged 
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and of the diffuse type. All had mild to moderate 
exophthalmos. The initial basal metabolic rates 
varied from +32% to +51.9%, with 12 of the 17 
cases having initial rates of over +40%. Several 
of the more recent cases had I1%1!-uptake deter- 
minations. On the basis of the severity of the 
symptoms, size of the thyroid, and degree of exoph- 
thalmos, 11 were classified severe, 5 as moderately 
severe, and 1 as mild (Table 1). 


Thiouracil,+_ methylthiouracil, and propylthiou- 
racil were administered in doses of from 150 to 
300 mg. or more daily in three divided doses at 
eight-hour intervals when practical. Methimazole 
was administered in doses of 30 to 60 mg. daily. In 
general, the size of the dose depended upon the size 
of the child and the severity of the disease. The 
majority received the accepted adult dose of 200 to 
300 mg. or more daily and in the case of meth- 


TABLE 1.—Cases Treated 


with Thiourea Derivatives 


A. M. A. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


during maintenance therapy. The patients were 
observed closely for jaundice. Electrocardiograms 
were taken periodically on those patients who 
responded poorly to initial treatment and on all of 
those who relapsed. 

In those cases where the thyroid failed to decrease 
in size and thyrotoxicosis was controlled for several 
months, thyroid U. S. P., 0.015 to 0.03 gm. daily, 
was prescribed. It was given either while the 
patient was receiving maintenance therapy or during 
the period of remission. 


RESULTS 
A detailed study of the initial nine cases 
with a description of individual management 
is given in our original report? and will not 
be repeated. Rather, a summary of our re- 


Age, 

No. Yr. Sex Race 
9 F Ww 
12 M w 
13 F N 
15 F Ww 

5 F w 
138% M Ww 

10 F Ww 

8 F w 

15 F w 

7 F w 

8 M w 

12 F Ww 


Duration of Exoph- Severity of 
Symptoms Goiter * thalmos + Disease 
3% mo. +++ ++ Severe 
2 mo. Severe 
7 wk. +++ ++ Severe 
4 mo. Severe 
5 wk. + Moderate 
5 mo. Moderate 
2 mo. +++ Severe 
4 mo. ++ ++ Moderate 
3 mo. Severe 
8 mo. +++ Severe 
6 mo. ++ ++ Moderate 
5 mo. Severe 
6 mo. + — Mild 
2 yr. Severe 
3 mo. ++ + Moderate 
3 mo. ++ + Severe 


1 mo. +++ + Severe 


* Graded 1 to 4 on the basis of degree of enlargement. 


t Graded 1 to 4 on the basis of relative degree of exophthalmos. 


imazole, 20 to 30 mg. daily. After a normal basal 
metabolic level was attained, the dose was gradually 
reduced and a maintenance dose of 50 to 100 mg. of 
thiouracil, methylthiouracil, or propylthiouracil and 
10 to 15 mg. of methimazole daily was prescribed 
for several months, depending upon the severity of 
the disease and rapidity of initial response. 

During the administration of full therapeutic 
doses, and while the dose was being reduced, basal 
metabolic rates were taken at one- to two-week 
intervals. The latter were used as a guide in order 
to avoid relapses resulting from too rapid reduction 
of the dose, which occurred in two of the early 
cases. 

Complete blood cell counts and urinalysis were 
done every one to two weeks during administration 
of full therapeutic doses and as often as necessary 


+ Thiouracil has not been used since 1945. 
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sults, with emphasis on duration of remis- 
sions; growth and development, including 
sexual development ; size of the thyroid, and 
degree of exophthalmos is presented. 
Prolonged medical treatment of from 6 to 
36 months resulted in remissions of five 
years or more in six patients and of two 
to five years in two patients. From our 
experience with these eight patients, we 
have reason to be optimistic that some of 
the remaining four, still under treatment 
and in remission less than two years up to 
the present time, can be expected to con- 
tinue in remission indefinitely, even after all 
medications have been terminated. Puberty 
through adolescence progressed normally, 
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and growth and development was normal in 
all of the six patients followed from five to 
nine years. Their present ages range from 
13% to 22 years. Case 1 died at the age of 
18 years of a fulminating acute bacterial en- 
docarditis, having been in remission for nine 
years. Her goiter and exophthalmos had 
completely disappeared. Of the remaining 
five patients, four have no goiters and no 
exophthalmos; one has no goiter and only 
mild exophthalmos. Three of these six pa- 
tients had from one to three relapses, but 
resumption of the drug and increase in the 
daily dose resulted in subsequent remissions 
(Table 2). 

The two patients, Cases 13 and 10, in 
remission for four and one-half and two and 
one-half years, respectively, present ages 20 
years and 16% years, experienced normal 
puberty and adolescence, with normal growth 
and development. The former is married 
and seven months pregnant. She has no 
goiter and no exophthalmos. She had no 
relapses. The 16%-year-old has mild ex- 
ophthalmos and no goiter. She had one 
relapse, apparently due to severe tonsillitis, 
and subsequently, during a remission, under- 
went a successful tonsillectomy. At present 
she is perfectly well and attends high school 
(Table 3). 

Four patients are still under treatment 
(Table 4). Case 14, age 7 years, has been 
under treatment continuously for 2 years 
and has been in a remission for the past year, 
although she has been on maintenance ther- 
apy for the past 11 months. At 9 years of age 
pubertal changes are present, namely, breast 
development and pubic hair; growth has 
been normal; the thyroid is normal in size 
and consistency, and the patient has rather 
marked exophthalmos. The tonsils and ade- 
noids are considerably enlarged, and tonsil- 
lectomy and adenoidectomy is planned in the 
near future. Case 15, age 8 years, and brother 
of Case 7, has been under treatment con- 
tinuously for two years. He has been in a 
remission for over eight months, although 
he is still on maintenance therapy. Growth is 
normal, and he shows only slight exophthal- 


mos and a small goiter. Case 12, age 8 years, 
has been under interrupted treatment for 
approximately three years. She has had 
three relapses during this time, due in 
all probability to (1) a severe upper respira- 
tory infection, (2) emotional disturbance and 
discontinuation of therapy, (3) severe gas- 
troenteritis. She attends school, is under- 
weight, and frequently is disturbed by marital 
difficulties between her mother and father. 
Growth is normal, and pubertal changes are 
beginning to appear. She has moderate ex- 
ophthalmos and a slightly enlarged, firm 
thyroid. Case 17, age 9 years, is euthyroid 
after four months of treatment on full 
therapeutic doses. Her initial response was 
dramatic, with disappearance of all signs 
and symptoms of thyrotoxicosis in less than 
two months after initiation of therapy. She 
still has moderate enlargement of her thyroid 
and mild exophthalmos. On the basis of her 
rapid initial response and the fact that she 
is a quiet, cooperative child free from dis- 
turbing environmental influences, we expect 
that she will remain in remission indefinitely. 


One patient, Case 16, age 12 years, pre- 
sented unusual complications and is presented 
in more detail. 


Case 16.—A 12-year-old girl had had symptoms 
of severe thyrotoxicosis consisting of extreme nerv- 
ousnes, loss of weight, diarrhea, large diffuse 
goiter, and moderate exophthalmos for over three 
months. Her BMR was +45%; cholesterol, 60 mg. 
per 100 cc., and fasting blood sugar, 47 mg. per 
100 cc. She was given methimazole, 10 mg. every 
eight hours, and in three months she was euthyroid, 
with a BMR of —10%. She had gained 25 Ib. 
Methimazole was reduced to 20 mg. per 24 hours. 
She remained well; the dose was reduced to 10 mg. 
per 24 hours and was finally discontinued after 
five months. Three months later she felt well, and 
her first menstrual period had occurred at this time. 
Examination of the thyroid revealed a nodule in the 
left lobe, walnut-sized and firm. Because of the 
possibility of an adenoma and/or carcinoma, a 
surgical consultation was requested. She was taken 
to another hospital outside of Chicago, where it was 
agreed that surgical intervention was indicated. At 
the time of operation, her BMR was —17%; 
protein-bound iodine, 5.0y per 100 cc., and serum 
cholesterol, 254 mg. per 100 cc. A subtotal thyroid- 
ectomy was performed. Histological diagnosis was 
“parenchymatous hypertrophy with associated lym- 


375 


= 
i 
: he 
(ay 
‘ 
a 
a 
d 
7 
= 


‘WW, 


| 
| 
| 


 ydoxe ou jo ‘14 pojred 
103/03 ou ‘sowyeyqyqdo 
J 0 “aA osduley ‘ON ‘On , 2, “ak 
jo yo Jo JasuO 
“wind 78 


S409 X OF OM] 


“QI O8T 
“UT 
(SasOp TO 
eau jo “14 asop 
ou ON [RULION 9 JO prides oo, L a 6 § 9 
IND 
“14 QT jo ‘14 SL jo 
Ajleqnd “Ik osduloy ‘ON ‘OW Inid “Ik “Ik 
pus JO ‘sosde, ‘“juour ‘eay 
Jo aon jo JO 
18 


a40W 40 SADA X UOISSIMIY—Z ATAV 


| 
{| | 
| 
| 
| 
| 
| 
| | | 7 
‘ 
| 
| 
| 
| | 
| 
| 


iepun 


-ydoxe ‘aseqo pros dqyod Ay jueut 


uo 

[OOqIs 0) wos) 
‘sowmpeq ydoxe [BULION “oul 


(Adesey) 

-UyBUL 

spjouepe uo 

Bul qdoxe ‘ppordqyng [BULLION -dopeAep 6 “IA 1 0 K 


7 
be 

| 

| 

| 

| 

| 

a 
| 
: 
an 
4 
re 
: 

| di | 
A: 

| 

| 
{| 

| 
| 
= 

| = = 

~ 

| 

ve. 


A. M. A. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


phocytic thyroiditis and areas of regenerative hyper- 
plasia.” Twenty-four hours postoperatively she 
developed hypocalcemic tetany, with serum calcium 
7.5 mg. per 100 cc. and phosphorus 4.0 mg. per 
100 cc. There was a paralysis of the left vocal cord. 
With dihydrotachysterol (A. T. 10) and calcium she 
recovered from the tetany, and she was discharged 
from the hospital 14 days postoperatively on di- 
hydrotachysterol, calcium, and strong iodine solu- 
tion U. S. P. (Lugol’s solution). When we saw her 
on the 16th postoperative day she appeared bloated 
and pale and had gained 12 Ib. during this time. She 
appeared myxedematous. She had no further tetany, 
and she had recovered from vocal cord paralysis. 
During the following two months she gained 
another 17 lb. She had not menstruated since her 


COMMENT 

Prolonged medical treatment of thyro- 
toxicosis in children appears justified in view 
of prolonged remissions obtained in a good 
number of our patients treated; 6 of 17, or 
35.5%, in remission for more than five years 
and 2 of 17, or 11.8%, in remission for two 
to five years. Since 4 of these 17 patients are 
still under treatment and responding satis- 
factorily, these figures eventually may be 
higher. Iverson * reported 144 cases of thyro- 
toxicosis treated with methylthiouracil which 
had been followed for an average of three 


TaBLe 5.—Patients Thyroidectomised After Medical Treatment 


Ageat Dura- 


Onset tior of Age at 
of Medical Time of 

Treat- Treat- Thyroid- Present 
ment, ment, Reason for ectomy, Age, 

No. Sex Yr. Mo. Thyroidectomy Yr. Yr. Present Status 

2 M 12 5 Marked thyroid enlarge- 12% 21 Retarded growth 

ment 
+ hg F 13 26 Refractoriness to drugs 15% 19 Recovered from hypothyroidism 
i F 15 6 Slow response to drug; 154% 20 Normal 


psychotie episodes; 
eardiac complications 
9. M 10% 3 Poor cooperation 10% 16 Recovered from hypothyroidism, 
marked obesity, severe 
keloid sear 


16. F 12 7% Nodule in thyroid 12% l4 Hypothyroid, obesity 


* Case 3. Classified severe. R. F., a Negro girl, 13 years of age, was treated for a total of 26 months. She 
received thiouracil for 6 months, propylthiouracil for 18 months, and, following a relapse after a 5% month 
remission, methylthiouracil for two months. BMR fell slowly and did not reach normal until after 180 consecutive 
days of thiouracil and 91 days of propylthiouracil—a total of 271 days. Initially she received thiouracil, 300 mg. daily 
for 16 days, 250 mg. for 10 days, and 200 mg. for 5 months. She was then given propylthiouracil, 250 mg. daily for 
28 days, 200 mg. for 28 days, 250 mg. for 26 days, and 100 mg. for 2 months. At this time she developed a severe 
acute upper respiratory infection followed by a mild relapse. The dose was then increased to 200 mg. daily for 
30 days, followed by 100 mg. for 3% months and 50 mg. for 2 months. A second, severer relapse occurred at this 
time, apparently due to emotional shock when her father was killed. The dose was then increased to 200 mg. daily 
for 30 days followed by 100 mg. daily for 2 months and finally 3 mg. for 3% months. Without treatment she 
experienced a remission for the following 5% months. Subsequently, a third and severe relapse occurred for no obvious 
reason. She was then given methylthiouracil, 300 mg. daily for 21 days, 400 mg. for 25 days, and, finally, 600 mg. for 
10 days. In spite of the large doses thyrotoxicosis persisted. Furthermore, the thyroid had increased in size. Methyl- 
thiouracil was discontinued, and she was given strong iodine solution U.S.P. for two weeks, at the end of which time a 
subtotal thyroidectomy was performed. 


operation. At this time her BMR was —43%; years with a remission rate of 79.5%. Green- 
protein-bound iodine was 4.67 per 100 cc.; calcium, berg and Bruger * found a remission rate of 
9.6 mg. per 100 cc., and phosphorus, 5.2 mg. per 64% for longer than one year in 39 patients 
100 cc. Dihydrotachysterol and strong iodine solu- ‘ith ic diffus ped d with thi 

tion U. S. P. were discontinued, and she was given we ; toxic diffuse genes Saeate we 1 thio- 
1.5 grains (90 mg.) of desiccated thyroid daily. uracil and propylthiouracil. Beierwaites and 
Thyroid was gradually increased to 2.5 grains Sturgis* reported a remission rate of an 
(150 mg.), and during the following two months average duration of 17 months in 86% of 35 
she improved remarkably; menstruation occurred, 


Gat th. patients with diffuse toxic goiter. Rose and 


and she no longer felt sluggish, Her BMR had 
risen to —2%. She is still receiving calcium and 
thyroid. 


The present status of the five patients 
submitted to subtotal thyroidectomy is shown 
in Table 5. 
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Shorey ° reported that 82.6% experienced a 
remission of one year or longer (38 of 46 
patients). Sixty-nine per cent of these had 
sustained remission without preliminary 
relapses. McCullagh and Cassidy * treated 
60 patients with thyrotoxicosis who had 
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small- to moderate-sized diffuse goiters with 
propylthiouracil. Forty patients, or 66.7%, 
remained in remission after discontinuing 
treatment for four or more years previous to 
this study. On the basis of an analysis of all 
these figures and our own, prolonged remis- 
sions, of at least four years, or longer, may 
be anticipated in from 45% to 65% or slightly 
more of patients treated with thiourea deriv- 
atives over a long period of time. 


From our own experience and that of 
others,® we believe that the longer treatment 
is continued the more likely is the chance 
of permanent remission. None of our patients 
were treated for less than 6 months, and 
the range varied from 6 to 36 months for 
those who have completed treatment. The 
average duration of treatment was 13.75 
months. The severe cases with large goiters 
required larger doses and more prolonged 
treatment than those of less severity with 
smaller goiters. As we have emphasized 
previously,’ children tolerate large doses, and 
in most cases those over 8 years of age 
were able to take adult doses. In our small 
series, no toxic manifestations were observed 
in any of our patients. Bartels and his co- 
worker,’ in treating some 2000 hyper- 
thyroid patients with propylthiouracil, found 
that the incidence of reactions was only 
1.5% and that the reactions did not seem 
to be related to the size of the dose. In 24 
adult patients, Bartels administered from 
600 to 1000 mg. daily of propy!thiouracil and 
found that these doses could be used with 
comparative safety.’ Not only is the initial 
response more rapid with large doses but 
we also believe that relapses are less likely 
to occur and that the length of treatment 
may be shortened. 


As a result of being able to follow a num- 
ber of our patients in remission for long 
periods, it was possible for us to observe 
the effects of treatment on growth and de- 
velopment, including sexual maturation. It 
has been gratifying to us that in all of the 
six patients in remission for more than five 
years and in the two in remission for two 
to five years these processes have progressed 


normally. Also, encouraging are the facts 
that the goiters have disappeared in all of 
these eight patients and only mild exoph- 
thalmos remains in two. 


Subtotal thyroidectomy for thyrotoxicosis 
is still considered the treatment of choice 
in many clinics, primarily because of the 
high rate of recurrence following medical 
therapy and the reluctance of many patients 
to carry out prolonged treatment.* Never- 
theless, in spite of the fact that cure of 
thyrotoxicosis with thiourea derivatives may 
be unpredictable, there are problems and 
circumstances incident to childhood which 
justify prolonged medical treatment of thyro- 
toxicosis in most instances. Even in the 
hands of skillful surgeons the possibility of 
recurrences ® and postoperative effects on 
growth and endocrine function is real (Table 
5). As Topper’® states, “the question of 
the amount of thyroid tissue to be removed 
is always problematic, since future demands 
on the gland are unpredictable.” Further- 
more, endocrine balance is more easily dis- 
turbed in childhood and may be difficult to 
control with endocrine therapy. During the 
past several years we have had under our 
care five thyroidectomized children (not in- 
cluded in the present study) who developed 
postoperative endocrine disturbances: re- 
tarded growth, hypoparathyroidism, hypo- 
thyroidism, and polyglandular disturbances, 
including retarded sexual development and 
obesity. Because of the possibility of such 
disturbances, it is believed that thyroidec- 
tomy should be avoided if possible. 


As Williams" recently stated, treatment 
with thiourea derivatives is relatively simple 
and inexpensive and is not associated with 
paralysis of vocal cords, hypoparathyroidism, 
or permanent myxedema. He also stated that 
subtotal thyroidectomy is the treatment of 
choice primarily when a large nodular gland 
is present or when a rapid recovery is one 
of the main objectives. We agree that per- 
sons with small goiters and those with mild 
thyrotoxicosis have the best opportunity for 
permanent remission. 
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Prolonged medical treatment in children 
usually does not impart the economic hard- 
ships that it does with adults, who may have 
to take time away from their jobs and thus 
jeopardize their livelihoods. The problems 
of prolonged follow-up, with frequent visits 
to the physician, usually offer no difficulty. 
Parents and patients are usually cooperative. 


SUMMARY AND CONCLUSIONS 


During the past 12 years we have treated 
17 cases of mild to severe primary hyper- 
thyroidism in children with thiourea deriva- 
tives. Five were submitted to subtotal thy- 
roidectomy : only one because of drug failure, 
the others for the following reasons: (1) 
marked enlargement of the thyroid, (2) 
psychotic episodes and cardiac complications 
during early treatment, (3) poor cooperation 
from a badly disturbed child, and (4) de- 
velopment of a nodule in the thyroid sus- 
pected of being a neoplasm. Twelve patients 
have been followed under medical treatment 
alone. Of these, six have been in remission 
for five years or more; two have been in 
remission for two to five years, and four are 
still under treatment. 

Prolonged treatment of from 6 to 36 
months was administered to the eight pa- 
tients in remission. These children tolerated 
large doses, in most instances full adult 
doses, without evidence of toxicity. We be- 
lieve that initial large doses result in earlier 
response, lessen the likelihood of early re- 
lapses, and may shorten the duration of 
treatment. 

In all the patients followed in remission 
for long periods of time, growth and develop- 
ment, including sexual maturation, pro- 
gressed normally through puberty into adult- 
hood. 

On the basis of our observations in this 
relatively small number of cases, we believe 
that attempts at prolonged treatment with 
thiourea derivatives are justified for the 
following reasons: 


1. “Cures” of five years or more can be 
anticipated in a large percentage of patients. 
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2. Growth and development, including 
sexual maturation, progress normally during 
treatment and subsequent prolonged re- 
mission. 

3. The possible complications of surgery 
and the sequelae of disturbed endocrine bal- 
ance resulting from thyroidectomy may be 
avoided. 

Dr. Joseph K. Calvin gave permission to report 
Case 14, and Dr. Julius H. Hess collaborated in the 
management of Case 16. 
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While the prognosis of tuberculosis in 
children generally has improved since the 
introduction of specific drugs, there has not 
been a progressive improvement in the out- 
look for the youngest age group. This lag 
may be due in part to inadequate defense 
mechanisms and immature physiologic re- 
sponses. It may be hoped, however, that 
better results can be obtained if the peculi- 
arities of the disease in very young infants 
are appreciated and diagnostic and thera- 
peutic standards are chosen accordingly. For 
this reason we present observations on five 
consecutive cases of neonatal tuberculosis, 
with emphasis on autopsy findings. 

All the patients are believed to have ac- 
quired their infection by aspiration either 
at birth or within a few days thereafter. Four 
were premature infants, one was born at 
term. One case occurred before the drugs 
currently used in the therapy of tuberculo- 
sis were available. In the remaining cases 
some sort of specific therapy was used. Al- 
though the five cases have certain features 
in common, there was a fairly wide range 
of manifestations and pathologic findings. 

Case 1.—R. H., a premature Negro boy, reported 
to have weighed 2% Ib. at birth, had seemed to do 
well until three days prior to admission, when he 
had fever, cough, vomiting, and abdominal disten- 
tion. He shortly became jaundiced and was admit- 
ted, at the age of 7 weeks, in a moribund state. 
He weighed 4 Ib. 15 oz., but appeared malnourished. 
There was icterus of sclerae and skin. Liver and 
spleen were significantly enlarged. The heart rate 
was slow and the sounds of poor quality. Breath 


Submitted for publication June 26, 1955. 
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sounds were faint over both lung fields. The 
abdomen was distended. The patient died within 
15 minutes after admission. 

The autopsy, performed without indications for 
the presence of tuberculosis, disclosed multiple 
pale yellowish abscess-like lesions disseminated 
over the peritoneal surfaces, throughout the liver, 
spleen, kidneys, adrenals, the walls of the alimentary 
tract, and the lungs. In the lingula of the left upper 
lobe two or three large, confluent, firm, yellowish 
lesions were found surrounded by satellite lesions 
extending in a fan-like spread toward the hilum. 
The hilar and paratracheal lymph nodes were en- 
larged, fluctuant, and on sectioning filled with 
yellow necrotic material. A poorly localized area 
of softening was present in each of the occipital 
lobes of the brain. 

On the basis of the gross findings the impression 
at the time of the autopsy was that of a fulminating 
pyogenic infection. Even the histologic diagnosis 
was not immediately apparent. The areas cor- 
responding to the gross lesions were areas of necro- 
sis with more or less complete obliteration of the 
original tissue structure but without tubercle for- 
mation, giant-cell response, or other indications 
as to the true nature of the process. In the lungs 
the lesions were usually discrete and composed of 
an exudate consisting almost entirely of mono- 
nuclear cells (Fig. 1). Throughout, enormous num- 
bers of typical acid-fast bacilli were demonstrable. 

The liver presented a picture resembling acute 
yellow atrophy, with widespread degenerative 


Fig. 1—Case 1, low-power photomicrograph of 
lung, showing nonspecific, mononuclear type exu- 
date and central, noncaseous necrosis. 
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Fig. 2.—Case 1, photomicrograph of liver, show- 
ing disruption of architecture and area of necrosis 
(lower right). 


changes throughout the parenchyma. In addition 
there were innumerable discrete foci of necrosis 
similar to those found in the lung and likewise 
containing many acid-fast bacilli (Fig. 2). The 
spleen was hemorrhagic, and here, as in the bone 
marrow, kidneys, adrenals, alimentary tract, men- 
inges, spinal cord, and skin, necrotic lesions were 
found in abundance. 


Comment.—This case of tuberculosis in a 
premature infant was characterized by a short 
clinical course resembling that of an over- 
whelming pyogenic infection. The autopsy 
findings indicated a virtually complete lack 
of the usual tissue response and an unchecked 
multiplication and spread of the tubercle 
bacilli, suggesting that the necrosis found 
in nearly every organ was the direct result 
of the presence of enormous numbers of 
organisms in an anergic individual. Repeated 
massive exposure to infection therefore 
seemed likely. It is of special interest that, 
on the contrary, the evidence pointed to a 
single, chance exposure. It will be recalled 
that the patient was one of twins. The other 
twin was healthy and when last examined, 
at the age of 9 months, had a negative tuber- 
culin reaction and a normal chest film and 
was gaining well. The mother, a 16-year-old 
Negro girl, had no evidence of tuberculosis. 
No other contacts were found within the 
family or among the neighbors and friends. 
It was learned that many visitors had come 
to see the twins in the first few weeks. The 
twins had occupied the same basket but with 
their heads facing in opposite directions. 
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This fact may explain the occurrence of the 
tuberculous infection in only one of the twins 
and suggests that single exposure from a 
source outside the household caused the dis- 
ease. Under these circumstances the course 
and the unusual histologic picture indicate 
virtually complete absence of defensive mech- 
anisms in this premature infant. 


Case 2.—K. W. was admitted one-half hour after 
birth, following a 6%4-month gestation. Delivery 
had been preceded by three days of cramps and 
vaginal bleeding. The parents and three siblings 
were thought to be in good health, and there was 
no history suggestive of tuberculosis. 

Admission weight was 2 lb. 10 oz. There were 
no apparent abnormalities. Laboratory findings 
were within normal limits. He was placed in the 
premature nursery, where his course during the 
first three weeks was not unusual except for a 
continuous lability of temperature, which occasion- 
ally spiked slightly above normal. Three weeks 
after his admission his mother was found to have 
miliary tuberculosis. Roentgenograms of the in- 
fant’s chest at this time revealed extensive infiltra- 
tions in the right upper lung field and in the medial 
basal area of the right lower lobe. Only a few 
scattered rales were heard, but he was described 
as lethargic. Tuberculin skin tests were negative 
in dilutions of 1: 1000 throughout his life. Spinal 
fluid obtained at this time and on subsequent occa- 
sions was negative except for an elevation of the 
protein, which fluctuated between values of 69-189 
mg. per 100 cc. All cultures of spinal fluid and 
three gastric washings were negative for tubercle 
bacilli. 

At 4 weeks of age therapy with 150 mg. of 
streptomycin and 0.6 gm. of paraaminosalicylic 
acid (in divided doses) daily, was started. Three 
weeks later the dose of streptomycin was increased 
to 250 mg., at which time the infant weighed 4% 
lb. Paraaminosalicylic acid was discontinued for 
slightly more than a month because of a protracted 
period of diarrhea from which he eventually re- 
covered. His weight reached 6 lb. for a short while 
but began a slow decline a few weeks prior to 
death. His temperature continued to fluctuate 
between normal and subnormal levels, with occa- 
sional elevations to 100 or 101 F. Persistent tem- 
perature elevation gradually developed prior to 
death. By 4 months of age the right lung was 
extensively consolidated, and a large cavity ap- 
peared in the left upper lung field together with 
an area of consolidation in the left lower lung field. 
Early in the course of his disease he developed 
an extensive periostitis of his right humerus. 
Multiple rib fractures were also observed, but were 
thought to be secondary to violent coughing rather 
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than to tuberculous osteitis. Both the humeral and 
the costal lesions showed signs of healing by 4 
months of age, but at that time gastric washings 
showed enormous numbers of acid-fast rods on 
direct smear. A thick nasal exudate and a distress- 
ing paroxysmal cough appeared. Whole-blood trans- 
fusions, other antibiotics, and supplementary nutri- 
ments were included in his management. In spite 
of continuous therapeutic effort he died at 5% 
months of age. 

At autopsy the body was cachectic. Both lungs 
were firmly bound to the lateral chest wall by 
fibrous adhesions. Large, and frequently caseous, 
lymph nodes circumscribed the trachea and medi- 
astinum. Only the right middle and lower lobes 
appeared to contain any aerated lung, the remaining 
parenchyma being completely replaced by soft 
nodular, and confluent masses; many small discrete 
nodules were present in the right lower lung fields. 
The bronchi on the left entered into 
a large ragged excavation in the left upper lobe 
and into a smaller smoothly lined cavity in the 
apex of the left lower lobe. Several discrete firm 
nodules were present in the spleen. 


main-stem 


Sections of lung showed few recognizable alveoli. 
There numerous, irregularly distributed, 
small fibrous tubercles, usually free of giant cells, 
often containing small centers of caseation. These, 


were 


in many instances, were situated in close approxi 
mation to blood vessels. The greatest portion of the 
lung was infiltrated by an extensive pneumonic 
exudate of which filled the 
alveoli and left only ill-defined re its of the 
Iveoli and left ly ill-defined remnants of tl 


mononuclear cells, 


alveolar septa. Many of these areas were caseous 
and excavated so that several small cavities with 


walls formed by pneumonic lung were seen. 
Enormous numbers of acid-fast organisms were 
found. Giant cells and tubercle formation were 


almost completely absent in the pneumonic areas. 
The little that 
uniformly interstitial 


recognizable lung remained was 


altered by inflammatory 
changes consisting usually of fibroplasia and cu- 
boidal metaplasia of the remaining epithelium. The 
spleen contained many small fibrous miliary tuber- 
cles that were free of 
caseation, or giant cells. In addition, there was 
extensive hemosiderosis and erythrophagocytosis, 
probably secondary to the many transfusions given. 
In several tubercles a small amount of fibrin-like 
material was present in the center. The more cellu- 
lar tubercles contained a few acid-fast rods. Similar 
tubercles were scattered throughout the liver, 
where there was moderate dissociation of the cell 
cords and where many of the liver cells were large 
and binucleate, some containing as many as four 
or five nuclei. Giant cells were present but not 
ubiquitous. Hemosiderosis was also extensive here. 
No bile-duct proliferation was seen. 


relatively lymphocytes, 


Comment.—This premature infant was 
most likely infected at the time of birth. 
There was no evidence of a hepatic primary 
complex to indicate prenatal, placental infec- 
tion. Although the disease was well estab- 
lished at 3 weeks of age, there had been 
practically no clinical evidence to arouse 
suspicion. An unremitting progressive infec- 
tion occurred, and, despite therapy, there 
was little anatomic evidence of healing in 
the autopsy studies. The clinical course and 
anatomic findings are characterized by a 
minimal defensive response by the patient. 
No evidence of tuberculin sensitivity de- 
veloped during the five and one-half months 
of his life, In addition to disseminated miliary 
lesions, the significant finding was extensive 
tuberculous pneumonia. This case is quite 
similar to Case 1 in severity and its lack of 
ability to alter the progression of infection. 
Prolongation of life occurred because of an 
early awareness of the possibility of infection 
and the use of specific antibiotics. 

Case 3.—A. S. was a prematurely born Negro 
boy. Details of the mother’s pregnancy were not 
available, but were known to 
have been poor. Birth occurred in an ambulance, 
and the placenta was discarded. When admitted 
to another hospital the infant weighed 3 Ib. 12 oz. 
Shortly after admission the mother was found to 
have miliary tuberculosis and was separated from 
the child. He did well, under good routine care, 
until 7 weeks of age, when he became listless and 
dyspneic. Slight cyanosis was present, and diffuse 
were heard both lungs. Chest 
films revealed a dense shadow in the area of the 


social conditions 


rales throughout 


right upper lobe and a smaller area of infiltration 
near the left cardiac border in the left midlung 
field. No lymph-node enlargement 
Treatment with antibiotics and transfusion failed 
to produce any clinical response, and he was there- 
fore transferred to our hospital a few days after 
the onset of symptoms. 


was present. 


He did not seem severely ill, and his nutritional 
state was good. He weighed 5 Ib. 1% oz. His 
temperature was 99.8 F. The respirations averaged 
50/min. Dullness and decreased breath sounds were 
present over the area of the right upper lobe. Many 
fine sticky rales, and occasional coarse rales, were 
heard over the left chest. Hemoglobin was 11.6 gm. 
per 100 cc., WBC 18,000 per cubic millimeter, 
with a slight shift to the left. Results of urine and 
Mazzini tests were negative. The Mantoux test 
was questionably positive in a dilution of 1: 1000, 
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but definite at 1: 500. The spinal fluid was negative 
on two occasions, and no tubercle bacilli were 
cultured. Gastric washings, however, produced acid- 
fast organisms on culture. 

Treatment with 1 gm. of streptomycin daily 
(approximately 200 mg/Ilb/day) and 1.75 gm. of 
thiazolsulfone (Promizole) four times daily was 
begun one week after admission. Throughout the 
first two weeks the temperature was quite labile, 
and for the rest of his life there was a persistent 
elevation, with temperatures ranging between 101 
and 102 F. Nevertheless, he gained weight slowly, 
until he weighed 6 lb. at 10 weeks of age, when 
growth ceased. Hemoglobin values tended to fall 
rapidly but were maintained by frequent trans- 
fusions of whole blood. He had one severe episode 
of respiratory distress due to his inability to expel 
secretions. He usually ate well, but there were 
increasingly frequent periods of listlessness, when 
it was necessary to feed by gavage. For a short 
period his urine contained albumin, occasional red 
cells, and granular casts. Roentgenograms of the 
chest taken at frequent intervals showed slight 
increase in the density of the lesions, with some 
slight spread, but the general appearance remained 
essentially unchanged except for progressive devel- 
opment of emphysema in the right lower and left 
upper lung fields. The mediastinal nodes did not 
seem enlarged at any time. During his last two 
weeks of life he became increasingly listless and 
deteriorated rapidly. He was found dead, lying in 
a pool of vomitus, at 3 months of age. 


At autopsy, only the right middle lobe was 
found to be well aerated. The right upper and 
lower lobes were extensively consolidated or nodu- 
lar. Most of the left lower lobe and the inferior 
portion of the left upper lobe were replaced by 
a massive caseous pneumonia, while the left apex 
was riddled with more discrete nodular lesions. 
The right upper lobe was destroyed by widespread 
caseation and fibrosis. Numerous caseous nodules 
extended laterally from the hilum to involve most 
of the right lower lobe. The liver and spleen were 
enlarged and also contained numerous nodular 
lesions. 


Microscopically, most of the lung was found to 
be involved with an extensive tuberculous pneu- 
monia, with wide areas of necrosis and intervening 
groups of confluent tubercles. Many of the more 
discrete lesions, especially those in the left upper 
lobe, showed definite fibrosis. All of the mediastinal 
and cervical nodes studied showed severe involve- 
ment. Acid-fast organisms could be found with ease 
in the necrotic areas. 

Discrete fibrotic tubercles were found in the 
liver and spleen, with very few giant cells and 
very little vascularization. Several changes were 
seen in the kidneys, where there was wide separa- 
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tion of the tubules by edema and varying degenera- 
tive changes in the tubular and cortical epithelium. 
The interstices were widely infiltrated with numer- 
ous small lesions composed of lymphocytes, 
macrophages, and dilated capillaries. In some 
such lesions giant cells were found. Particularly 
noticeable were moderate numbers of eosinophiles 
in most of the lesions. A lower number of small, 
more typical, epitheloid tubercles were present. 
A small fibrous tubercle was present in one of the 
marrow sections. A few small perivascular infil- 
trations of lymphocytes were present in sections 
of the heart, which also showed a distinct edema 
of the myocardium. 


Comment.—The presence of tuberculin 
sensitivity at 7 weeks of age and the dis- 
covery of disease in the mother at the time 
of delivery indicate that infection was ac- 
quired at approximately the time of birth. 
There was no evidence of a hepatic primary 
complex to indicate placental transmission 
of the infection. Infection by aspiration may 
have occurred either during delivery or by 
contact with the mother immediately post- 
partem. Death was due to progressive tuber- 
culous infection. Although treatment was 
delayed until the infection was sufficiently 
well established to produce symptoms, there 
was, nevertheless, some evidence of healing 
in the microscopic sections. 

Case 4.—G. M. was admitted at the age of 2 
months because of difficulty in breathing during 
the previous three days. He was a full-term Negro 
infant and had seemed well until the onset of 
symptoms. His father subsequently was admitted 
to another hospital with far-advanced tuberculosis. 

The infant was well nourished but appeared to 
be in moderate respiratory distress and perspired 
easily. The breath sounds were distant, and occa- 
sional rhonchi were audible over both lungs, but 
there were no localizing signs. 

A mild anemia was present and the white blood 
cell count was 17,200 per cubic millimeter. Urinaly- 
sis was consistently negative. The spinal fluid 
contained 106 mg. per 100 cc. of protein but was 
otherwise negative. Two weeks later the spinal 
fluid proteim was 57 mg. per 100 cc. and the other 
studies were negative. Smears of gastric washings 
were negative for tubercle bacilli. An x-ray of the 
chest showed severe hilar and interstitial infiltra- 
tion, with narrowing of the trachea in the thoracic 
portion. The Mantoux test was found to be positive 
in a dilution of 1: 1000 on the 10th hospital day, 
at which time streptomycin therapy, in a dose of 
400 mg. daily, was begun. Thiazolsulfone therapy, 
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Fig. 3.—Case 4, first chest film, March 28, 1950. 
Consolidation of right apex and base, with diffuse 
bilateral miliary lesions. 


in a dose of 400 mg. daily, was begun later but 
had to be discontinued after 12 days of therapy be- 
cause of toxicity. 

Before the tuberculin test was found to be posi- 
tive the patient was treated for bronchiolitis, but 
he responded poorly and needed oxygen much of 
the time. Laryngoscopy, performed because of 
wheezing and dyspnea, revealed edema of the false 
cords and arytenoids. Roentgenograms taken shortly 
after admission showed a faint miliary process in 
both lungs. A dense area of consolidation in the 
right upper lung field cleared rapidly but was soon 
replaced by a similar area in the right lower and 
midlung fields (Fig. 3). As time progressed this 
area became smaller and more sharply defined, 
while moderate lymph-node enlargement became 
visible in the right upper mediastinum two and 
one-half weeks after admission. Tracheal narrowing 


Fig. 4.—Case 4, May 20, 1950, taken day before 
death and showing generalized emphysema, with 
apparent resolution of initial lesions. 


became progressively less apparent, but there were 
no further significant changes seen until the day 
before death, when an x-ray showed the lung 
fields to be more voluminous but the miliary lesions 
and the area of consolidation in the right lung 
seemed to have completely cleared (Fig. 4). Thia- 
zolsulfone therapy was instituted on the 25th hos- 
pital day. Two days later the patient became febrile, 
began to vomit and to loose weight, and had an 
occasional loose stool. About a week later icterus 
appeared, the liver enlarged, and bile appeared in 
the urine, while the fever persisted. Thiazolsulfone 
therapy was discontinued after 12 days. The baby 
remained icteric and febrile, gradually weakened, 
and finally died at 4 months of age. 

On postmortem examination the lungs were seen 
to be emphysematous, and small firm tubercles 
were scattered uniformly throughout both lungs. 
Large, caseous, and confluent nodes were found 
around the right main-stem bronchus and the carina 
and extending cephalad along the trachea. The 
primary lesion consisted of a large caseous focus 
in the apex of the right lower lobe, which was 
encircled by numerous smaller satellite lesions that 
extended toward the hilum. 

The normal microscopic architecture of the lung 
in the area of the primary lesion was replaced by 
many caseating and frequently confluent tubercles 
of varying sizes. Most of the alveoli were atelecta- 
tic and distorted by extensive interstitial fibrosis, 
mononuclear cell infiltration, and cuboidal meta- 
plasia of the remaining alveolar epithelium. Cen- 
trally, many of the tubercles were larger, and only 
here were a few acid-fast organisms demonstrated. 
Elsewhere in the parenchyma were scattered tuber- 
cles of uniform size and appearance, associated 
with adjacent zones of emphysema. All lesions, 
including the site of the primary infection, showed 
evidence of healing, the smaller ones in particular 
being fibrotic, hyalinized, and often partially 
vascularized (Fig. 5). Many of the hilar nodes 


Fig. 5—Case 4, photomicrograph of parenchy- 
mal fibrosis and fibrocaseous tubercle in lung. 
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showed evidence of healing. In the spleen, liver, 
and bone marrow there were numerous small 
fibrotic lesions that, individually, were often not 
diagnostic. A few small wedge-shaped foci were 
seen in the renal cortex and consisted c'uefly of 
mononuclear-cell infiltration, capillary engorgement, 
and obliteration of the involved parenchyma. Giant 
cells and caseation were entirely absent in the 
extrathoracic lesions. The liver was involved only 
by a severe steatosis. No lesions were found in the 
central nervous system. 


Comment.—This full-term Negro infant 
had an acquired, generalized tuberculosis 
presenting the clinical picture of an acute 
bronchiolitis. Tuberculin sensitivity was 
demonstrable on admission to the hospital, 
at 2 months of age. Following the institution 
of streptomycin and thiazolsulfone therapy 
there was an excellent roentgenologic re- 
sponse. His death, in the face of clearing 
x-rays and histologically healing lesions, ap- 
parently resulted from the effects of thiazol- 
sulfone toxicity. 

Case 5.—T. W. was born unattended at home 
after an estimated 6% months of otherwise unevent- 
ful gestation. On admission, at 3 hours of age, his 
weight was 2 Ib. 14 oz. Admission physical exami- 
nation and laboratory studies disclosed no abnor- 
malities. He was placed on the premature ward 
and, except for the appearance of an inguinal 
hernia, he seemed to do well, gaining weight 
regularly after the first 10 days. The temperature 
was first subnormal, then labile, but appeared to 
stabilize after a few days. There were, however, 
irregularly occurring low-grade temperature eleva- 
tions best seen in retrospect. He gained steadily, 


Fig. 6.—Case 5, initial chest x-ray taken March 
12, 1952. Diffuse bilateral miliary lesions, with 
large hilar lymph nodes. 
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Fig. 7—Case 5, x-ray June 2, 1952, showing 
clearing lung fields, well-defined hilar lymph nodes, 
and early emphysema. 


weighing 5% lb. at the end of two months. Occa- 
sional mild upper-respiratory-tract infections were 
handled easily with only penicillin and supportive 
therapy. At 2 months of age, however, he developed 
a chronic, yellow, nasal discharge and a barking, 
nonproductive cough which did not respond to 
treatment. At this time it was first learned that 
the mother had died of tuberculosis, and a chest 
film was taken for the first time, revealing a 
generalized miliary pattern with nodular masses 
in the left hilum (Fig. 6). Both the liver and the 
spleen were enlarged. Tuberculin tests were nega- 
tive up through 1: 100. 

Streptomycin therapy was started and main- 
tained at a daily dose of approximately 70 mg/Ib. 
in conjunction with paraaminosalicylic acid at a 
dose of 0.1 gm/lb/day. Six months later strepto- 
mycin was reduced to a dose of 40 mg/Ib three 
times weekly. During this initial period of treat- 
ment there was first progression of the pulmonary 
lesions and enlargement of the hilar nodes, then 
a gradual resolution began (Fig. 7). The Mantoux 
test was repeated at intervals of two or three weeks 
with dilutions of 1:1,000 and 1:100 but remained 
negative. Repeated gastric washings failed to give 
growth of tubercle bacilli. Following the clinical 
diagnosis of tuberculosis periodic lumbar punctures 
were done. The total protein values were elevated 
initially, but the other findings were not sufficiently 
abnormal to warrant action. About one month 
after onset of therapy, however, there were 36 
lymphocytes in the spinal fluid and a total protein 
value of 100 mg. per 100 cc. (which was about 
as it had been), but the sugar was normal. These 
findings were taken as indication for intrathecal 
streptomycin therapy. This was accordingly begun 
in doses of 15 mg. daily for nine days, then in- 
creasing to 25 mg. daily for one week, following 
which 25 mg. was given three times weekly for 
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Fig. 8.—Case 5, Sept. 3, 1952. X-ray taken at 
time tuberculin skin sensitivity first appeared, 
showing reappearance of diffuse, “soft,” miliary 
lesions. These cleared rapidly. 


three weeks. During this period there was no sig- 
nificant change in spinal-fluid findings, but there 
were slight elevations of the over-all temperature, 
associated with small spikes following administra- 
tion of intrathecal streptomycin. This procedure 
was therefore discontinued for two weeks for re- 
evaluation, but no appreciable change was noted. 
Intrathecal streptomycin was resumed in a dose of 
25 mg. three times weekly for a second period of 
nearly five weeks. A marked variability of spinal- 
fluid findings characterized the whole course, but 
the total protein ranged between 60 to 120 mg. 
per 100 cc., being below 100 mg. most of the time. 
The spinal fluid sugar ranged between 14-45 mg. 
per 100 ce., and the cell count declined gradually 
to values between 6 and 20. No tubercle bacilli 
were obtained during this period. Of interest was 
the observation that administration of intrathecal 
streptomycin was associated with a profound rise 
of the total blood eosinophile count. These values 
fell to normal with cessation of this therapy. 

At the age of 8 months the Mantoux test was 
first found to be faintly positive at 1:100. Radio- 
graphs taken during this period showed a severe 
exacerbation of his disease, with the reappearance 
of the diffuse miliary picture and some enlarge- 
ment of the hilar nodes (Fig 8). In contrast with 
the original films the individual lesions were larger 
and “softer.” Paraaminosalicylic acid was discon- 
tinued at this point and isoniazid substituted in a 
dose of 5 mg/kg/day. The pulmonary lesions 
cleared quite rapidly, and about two months after 
the tuberculin test had become positive the major 
x-ray finding was a profound emphysema which 
had been developing insidiously (Fig. 9). ‘Through 
this entire period he had precariously maintained 
a weight of about 7 Ib. Frequent transfusions of 
whole blood were required to maintain adequate 


hemoglobin levels, and excellent nursing care main- 
tained his nutritional requirements. Supplementary 
nutriments were used lavishly. Accurate evalua- 
tion of his total development was difficult, but 
there was complete cessation of growth after the 
onset of symptoms, at 2 months of age, although 
in many ways he seemed alert and displayed some 
ability to learn. However, at the age of 10% 
months a high spiking fever suddenly developed, 
and the infant lapsed into coma. The spinal fluid 
contained 900 lymphocytes, a highly elevated pro- 
tein, and reduced sugar. Tubercle bacilli were sub- 
sequently obtained on culture. Intrathecal strepto- 
mycin was given only a few days, since it was soon 
apparent that death was inevitable. Convulsive 
movements became severe, and he died at 11 months 
of age. 

At autopsy the body was extremely cachectic 
and measured only 55.5 cm. in length. The right 
pupil was dilated. Large submandibular nodes were 
present, but there was no other adenopathy. There 
was a marked increase in the anteroposterior di- 
ameter of the chest, with flaring of the inferior 
borders. The lungs were uniformly voluminous 
and emphysematous. No nodularity was present, 
and only a small amount of fibrosis in the right 
upper lobe gave evidence of a preexisting inflam- 
matory process. The hilar and mediastinal nodes 
were not enlarged, and the thymus was atrophic. 
Neither the liver nor the spleen was beyond nor- 
mal limits of size but both showed numerous small 
tubercles over the surfaces. The brain weighed 
582 gm. Structures at the base of the brain were 
completely obscured by a thick tenacious exudate 
that extended laterally and encroached upon the 
lateral and inferior portions of the hemispheres. 
The right hemisphere was slightly larger and softer 
than the left. The right ventricle was found to be 
dilated and the ependymal surfaces studded with 


Fig. 9.—Case 5, x-ray Dec. 3, 1952, taken shortly 
before death. Little sign of tuberculous disease 
remains except severe emphysema. 
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tiny miliary tubercles. The left ventricular system 
was completely occluded by a thick gelatinous exu- 
date that extended into the third ventricle. The 
right intraventricular foramen was occluded, appar- 
ently by pressure from the large amount of exudate 
in the left ventricle. The aqueduct was patent, but 
the same gelatinous material filled the fourth ven- 
tricle. The posterior portion of the left hemisphere 
was softened, and a large subependymal mass oi 
gelatinous material was found to be continuous with 
the material filling ihe ventricles. 

Microscopically it was impossible in most areas 
of the lung to recognize any specific lesions char- 
acteristic of tuberculosis, although a few fibrotic, 
well-healed miliary tubercles, occasionally showing 
giant cells, were seen. Acid-fast organisms could 
not be found. The most characteristic and frequent 
changes were small linear areas of fibrosis seen in 
proximity to septa, blood vessels, and small bronchi 


Fig. 10.—Case 5, photomicrograph of lung show- 
ing typical area of fibrosis. 


(Fig. 10). Most of these were acellular and avascu- 
lar. In some, however, residual islands of atelec- 
tatic alveoli with cuboidal epithelial cells and mild 
lymphocytic infiltrations could be found. The de- 
gree of emphysema seen microscopically was propor- 
tional to the extent and frequency of these lesions. 
No evidence of caseation or calcification was found. 
The hilar nodes were partially fibrotic with only 
a few, well-healed tubercles being seen. The 
bronchi, blood vessels, and pleura were not involved. 
Relatively few healed tubercles were present in 
the spleen and liver. These were variably fibrotic, 
showing fibrinoid changes centrally and_ slight 
lymphocytic infiltrations peripherally. They were 
not vascularized, and no giant cells were found. 
Extensive hemosiderosis was present in both liver 
and spleen. Several multinucleated polygonal cells 
were found in the liver. No caseation or calcifi- 
cation was present, and acid-fast organisms could 
not be demonstrated in any organ except the brain. 
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The remaining viscera contained no _ definite 
evidence of tuberculosis. 

Sections through the left occipital focus showed 
it to be a large area of degenerating glial and 
neural elements and large numbers of polymorpho- 
nuclear leucocytes. The adjacent ependyma was 
eroded, and the neighboring surviving brain tissue 
was infiltrated with mononuclear cells and a few 
polymorphonuclear cells. The ependymal surfaces 
were found to be severely involved by typical mili- 
ary lesions, and large areas were eroded. The 
exudate filling the ventricles was a mucinoid ma- 
terial also containing numbers of inflammatory 
cells and necrotic glial and neuronal elements. 


Comment.—This last case is in sharp con- 
trast to Cases 1 and 2 in that a remarkable 
tenacity and response to infection was dis- 
played, although all three children were 
comparable in respect to birth weight, mode 
of infection, and treatment. Of particular 
interest were the clinical manifestations of 
the immunologic response. There appears, 
first of all, to have been a high degree of 
“constitutional resistance,” since the disease 
was not far advanced when first discovered, 
at 2 months of age, and the infant subse- 
quently overcame the pulmonary infection. 
Secondly, he displayed almost complete heal- 
ing of a typical miliary infection before the 
development of skin sensitivity, which, in- 
terestingly, did not become apparent until he 
was 8 months of age. At this time he de- 
veloped pulmonary lesions which were 
thought to be pulmonary “tuberculin reac- 
tions” at the site of his healing miliary le- 
sions. Finally, after surviving what would 
seem to be the more hazardous anergic phase 
of his existence, he developed a full-blown 
meningitis and died after 11 months of in- 
fection, leaving very little trace of the original 
disease, except in the central nervous system. 


COM MENT 


The term “congenital tuberculosis” has 
been avoided in this group of cases, since 
all appear to have acquired their infection 
by way of the respiratory tract either during 
birth or shortly thereafter. None of the cases 
satisfied Hughesdon’s ' criteria for congenital 
infection. Case 1 was novel in that exposure 
to infection must have been quite brief, since 
only one of the twins was infected. The 
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course of the disease in this case was €x- 
tremely rapid and overwhelming, and it is 
remarkable that the sibling was not also in- 
fected. The fourth infant was born at term 
and probably acquired his infection from 
his father. Cases 2, 3, and 5 were infants 
born prematurely of mothers that were un- 
doubtedly ill at the time of delivery, and 
infection presumably occurred by aspiration 
during passage through the birth canal or 
during the short period of contact with the 
mother immediately following birth. The 
influence of maternal infection in producing 
premature labor is largely a matter for 
speculation. In none of the cases was the 
source of the infection discovered before 
the child was already seriously affected. 
All of the cases showed evidence of ex- 
tremely severe and widespread disease, char- 
acteristic of neonatal tuberculous infection. 
Undoubtedly, prematurity was, in itself, an 
important contributing factor to the fatal 
outcome of these cases, but it is interesting 
to note the wide range of response to the 
infection from case to case. Case 1 was 
most interesting and unusual and represents 
the extreme in its rapid evolution and lack 
of response. Here the lesions were anatomi- 
cally distributed in a pattern typical of hema- 
togenous infection, while the distribution 
of the intrathoracic lesions was typical of 
a primary tuberculous infection. Micro- 
scopically, these were multiple areas of necro- 
sis, with a relatively scant mononuclear-cell 
reaction. Nowhere was any evidence of giant- 
cell or tubercle formation seen, although the 
lesions were teeming with acid-fast organ- 
isms. The severe degree of liver damage 
was unusual, even in view of the character 
of the infection, and indicates the fulminating 
nature of this patient’s infection. Cases 2, 
3, 4, and 5 had lesions characteristic of 
far-advanced, active, progressive disease. All, 
however, showed some evidence of healing, 
not related to “organ resistance,” but more 
probably related to the administration of 
specific antibiotics. The complete a>sence 
of active pulmonary disease at the time of 
death in Case 5 was remarkable. That most 
of the lesions had healed with the aid of 


specific therapy prior to the development 
of skin sensitivity points to the multiplicity 
of factors responsible for “immunity” in 
tuberculous infection. All of the cases showed 
an extensive emphysema in the less-involved 
portions of the lung, and this may be ex- 
pected to be of major concern in those 
children who survive. 

The major interest in this group lies in 
the age and, more particularly, the birth 
weight of the patients. In general the pre- 
mature infants showed the same response to 
infection as the term infant in this group 
and those seen elsewhere in that the disease 
was overwhelming, progressive, and fatal. 
While it is likely that physiologic immaturity 
contributed considerably to the fatal out- 
come of our series, certain clinical features 
are of interest. 

All five cases developed significant symp- 
toms at 6-8 weeks of age and, in most, acute 
symptoms followed a relatively asymptomatic 
period of what seemed to be normal growth 
and development. Only in retrospect were 
tendencies to thermal lability, occasional 
low-grade temperature elevations, intermit- 
tent periods of lethargy, and mild respiratory 
tract infections noted prior to the onset of 
acute symptoms. Thick nasal discharge, non- 
productive cough, lethargy, low-grade fever, 
and some anorexia were among the com- 
monest findings marking the onset of clini- 
cally obvious disease. Following this, in our 
treated groups, the weight curve generally 
flattened but was maintained at approxi- 
mately uniform levels until the days ap- 
proaching death. Severe anemia was frequent, 
and repeated transfusions of whole blood 
were required to maintain adequate hemo- 
globin levels. It will be noted that transient 
elevations in spinal-fluid protein were com- 
mon in these cases, although pleocytosis and 
decreased spinal fluid sugars were not pres- 
ent in Cases 2, 3, and 4. 

Tuberculin sensitivities in this group in 
general appear to be related to birth weight. 
While the term infant showed a positive 
skin test at the onset of symptoms, this is 
not a consistent finding in a larger experi- 
ence with term infants acquiring tuberculous 
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infection. Case 3 required a dilution of OT. 
1 :500 to demonstrate sensitivity, and Case 2 
never showed skin sensitivity, although con- 
centrations greater than 1: 1000 were not 
used. Case 5 deserves special consideration 
because a positive skin test did not develop 
until 8 months of age and after almost com- 
plete resolution of the pulmonary lesions had 
occurred, 

Case 5 was of special interest because of 
several rather unusual features to be ob- 
served. Probably of fundamental significance 
was the development of tuberculin sensitivity 
in this patient. When disease was first sus- 
pected the child already had a typical miliary 
tuberculosis with an area of consolidation. 
Even after treatment was begun there was 
some extension of his pulmonary disease 
before he slowly began to show some im- 
provement. By 7 months of age there was 
practically no trace of tuberculous disease 
by x-ray. Yet the OT. remained negative 
until 8 months of age, when he developed 
definite skin sensitivity and there was an 
acute flare-up of the miliary lesions. These, 
however, cleared quite rapidly, indicating 
that they were essentially tuberculin reactions 
around old lesions, secondary to the develop- 
ment of sensitivity rather than a recurrence 
of miliary lesions. This transient flare-up 
was probably not due to the administration 
of tuberculin, since the infant had _ been 
showing increased systemic symptoms for 
about two weeks prior to the test and the 
films showing the pulmonary flare-up were 
taken on the day before the first positive 
skin test. The development of meningitis may 
have been brought on by the break-down 
of an intracranial lesion following develop- 
ment of sensitivity. This event was not halted 
by the use of isoniazid, which was then first 
available at the time skin sensitivity appeared. 

A variety of therapeutic programs were 
followed, since these cases were seen through 
the recent period of development of the 
various antituberculous agents. No attempt 
at determination of efficacy can be made 
with a series of this type, except to note 
that therapy was obviously inadequate. In 
this regard, two factors should be considered. 
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In none of the cases was treatment started 
until significant pulmonary lesions, and usu- 
ally symptoms, had developed, chiefly be- 
cause symptoms were minor and noted only 
because of illness in the parent. It is also 
possible that, with the agents used, the usual 
dosages are inadequate under the conditions 
present in this group. Hence it seems that 
improvements in results will come from 
early institution of therapy in suspected 
cases, as was done with the first of Kendig’s 
three cases.* This will require not only ade- 
quate maternal supervision but a discriminat- 
ing suspicion with close attention to subtle 
changes in the progress of the child. One 
probably cannot hope to fulfill many of the 
usually desired diagnostic criteria, such as a 
positive Mantoux, characteristic radiographic 
changes, and a demonstrable organism, be- 
fore starting therapy if the interim between 
infection and therapy is to be reduced. In 
this group the major diagnostic criteria pres- 
ent before the onset of acute symptoms were 
(1) tuberculous disease in the mother or 
family, (2) compatible but not necessarily 
diagnostic roentgen changes, and (3) subtle 
variations in temperature, appetite, and ac- 
tivity. 

When the presence of active tuberculous 
infection is known to exist in the mother, 
vigorous therapy of the newborn infant 
should be started immediately. If there is 
a known contact, the slightest aberration in 
the clinical course should arouse a strong 
suspicion of possible infection of the infant. 


SUM MARY 

Five fatal cases of tuberculosis occurring 
in the neonatal period are presented and 
correlated with the autopsy findings. Four 
of the patients were premature infants. While 
all of the infants eventually died, a wide 
range of response to the infection was seen 
in the clinical and pathological studies, in- 
dicating that a more favorable outcome should 
be expected in such a group, providing an 
increased diagnostic and therapeutic vigor 
commensurate with the seriousness of the 


* References 2 and 3. 
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NEONATAL TUBERCULOSIS 

condition can be maintained. It is apparent 
that an improved prognosis will require an 
awareness of the entire problem of infection 
in the neonatal period, continuous effort to 
discover the presence of tuberculous infection 
in mothers and contacts, and prompt, vigor- 
ous therapy based on reasonable suspicion 
rather than on an absolute diagnosis of active 
tuberculous disease. 


5224 St. Antoine St. (Dr. Zuelzer). 
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Use of Keference in 
Therapy of Dehydration 


BERNARD BENJAMIN, M.D. 
and 
JEROME L. SCHULMAN, M.D., Brooklyn 


The great advances made in our under- 
standing of the disturbances in fluid balance 
in many diseases have had the unfortunate 
consequence of making the subject increas- 
ingly complex for the practicing physician. 
Application of available knowledge requires 
a discouraging amount of calculation, which 
becomes easy only through constant use. 
It would thus seem desirable to have some 
simplified therapeutic scheme which obviates 
the need of much calculation but which con- 
tinues to emphasize the basic therapeutic 
principles concerned with repair of deficits 
and with prevention of further deficits 
through the addition of fluids appropriate 
for maintenance. 

We have for a number of years employed 
an outline of fluid therapy for the guidance 
of resident staff and students. Originally 
patterned in large part on the recommenda- 
tions of Butler and Talbot,* it has been peri- 
odically revised and amplified and has proved 
very useful in training the staff in the man- 
agement of a variety of disturbances affecting 
fluid equilibrium. The plan, however, re- 
mained open to the objection that it neces- 
sitated much calculation and thorough fa- 
miliarity with manv details. 

Recently we have added one feature to 
the outline which overcomes the objection 


Submitted for publication May 23, 1955. 

From the Departments of Pediatrics, the State 
University of New York College of Medicine at 
New York City, Brooklyn, and The Jewish Hos- 
pital of Brooklyn. 
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mentioned, It consists of a series of reference 
tables for the intravenous treatment of 
diarrheal dehydration, specifying the exact 
amounts and kinds of solutions to be used 
as well as the order of their administration 
and the rate of flow to be employed. It 
encompasses a weight range in infancy and 
childhood from 2 to 20 kg. and requires 
that the physician obtain only the value of 
the COz combining power of the blood and 
that he make a clinical appraisal of the 
severity of the dehydration present. Provi- 
sion is made for the short-term management 
of easily controlled cases as well as for the 
prolonged and continuous treatment of pro- 
tracted or relapsing types of diarrheal 
disease. 

We are presenting the tables together with 
a discussion of the theoretical basis for the 
recommendations which are made. In addi- 
tion we have appended a description of some 
of the technical details involved in the suc- 
cessful administration of fluids by means 
of a continuous intravenous drip. The plan 
is based upon the assumption that one can 
in each case make a clinically satisfactory 
estimate of the water and electrolyte losses 
and that optimal treatment should aim at the 
more or less complete correction of some 
deficits within the first 24 hours, at the 
partial correction of others, and at halt- 
ing or minimizing the unfavorable balance 
of the remaining electrolytes. Oral intake of 
food and fluids is completely withheld for 
a minimum of 24 hours. When feedings are 
reinstituted the method of step-wise increase 
originally propounded by Finkelstein and 
emphasized in this country by Powers * is 
followed. During the period of suboptimal 
feeding the fluids necessary for maintenance 
are supplied intravenously. 
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In addition to blood or plasma varying 
amounts of four solutions, namely, isotonic 
saline, dextrose in water, M/6 sodium lactate, 
and 15% potassium chloride, are employed. 
During the first 24 hours the order of admin- 
istration of suitable mixtures of the fluids 
is dictated by the priority of certain physi- 
ologic goals as well as by the necessity of 
waiting for the typing and cross matching 
of blood and for the determination of the 
blood CO, combining power. Thereafter the 
fluid requirement for 24-hour periods is 
readily determined and can be met by admin- 
istration of a single mixture of desired 
electrolytes. 

Intelligent use of the tables presupposes 
some familiarity with the nature of the 
losses resulting from diarrhea and the man- 
ner of estimation of the quantities of water 
and electrolytes needed for repair of the 
deficits and for maintenance of the patient 
during periods of starvation and of sub- 
optimal feeding. For this reason we shall 
first describe in some detail the theoretical 
considerations involved and how they are 
applied in the specific treatment of a hypo- 
thetical case. The appropriate calculations 
will be discussed at the same time. 


DEFICITS RESULTING FROM DIARRHEA 


Water Loss.—Estimation of the water loss 
occasioned by diarrhea affords a basis for 
the calculation of the reparative goal of the 
first 24 hours. It is assumed that acute 
weight loss is a measure of fluid loss. Where 
the weight of the patient before onset is not 
accurately known, the loss is estimated in 
the following manner. Since clinical evidence 
of dehydration becomes readily detectable 
when there has been a loss of 10% of body 
weight, this figure is taken to represent the 
minimal loss in any patient with diarrhea 
of a magnitude warranting intravenous ther- 
apy. Severe diarrhea may result in loss of 
15% of body weight. We have adopted these 
two figures, 10% and 15%, to represent the 
range of water loss in diarrhea and have 
added the intermediate one of 12.5% in 
order to establish three categories of cases 
of varying severity. 


FLUID THERAPY OF DIARRHEAL DEHYDRATION—REFERENCE TABLES 


Sodium Deficit (Extracellular Water 
Loss).—Metabolic observations in fasting,® 
thirsting,® diarrhea,+ and diabetic acidosis,t 
all point to a sharing of losses of water 
from the body more or less equally by the 
intracellular and extracellular compartments. 
Therefore, 


Estimated weight loss (gm.) ml. extracellular sodium- 
2 = containing fluid lost (ECW) 


The figure thus obtained is considered to 
measure the total deficit of extracellular 
water (ECW) in need of replacement in 
the first 24 hours. The crude substitute for 
ECW to be used for this purpose consists 
of a mixture of one part of M/6 sodium 
lactate solution and five parts of isotonic 
saline. The concentrations of the component 
ions in the mixture are sodium 149 mEq., 
chloride 121 mEq., and lactate 28 mEq. 
per liter. 

Bicarbonate Deficit. — In addition to 
shrinkage in size of the extracellular fluid 
compartment of the body diarrhea is re- 
sponsible for disproportionately large losses 
of bicarbonate with resulting acidosis. For 
correction of the deficit we have not em- 
ployed the standard formula § (or one of 
its derivative expressions), since it is likely 
to give an excessively high figure for lactate. 
It is believed that incomplete correction of 
acidosis is less to be feared than overcorrec- 
tion, which, by producing alkalosis, may 
entail the danger of a low-potassium syn- 
drome or of tetany. For this reason the 
formula is modified to take account only of 


+ References 7 and 8 
t References 9 and 10. 


§ According to this formula, milliliters of M/6 
lactate per kilogram required for correction of 
acidosis = (25-COsz [in milliequivalents]) x 0.7 x 6, 
in which 25 represents the normal concentration of 
bicarbonate in milliequivalents per liter, 0.7 the 
liters of water per kilogram of body weight, and 6 
the factor for correction of the diluted lactate solu- 
tion. Calculations based on the formula involve the 
assumption that the bicarbonate level in intra- and 
extracellular fluids is the same, which is incorrect, 
and that the rise in bicarbonate level after lactate 
administration occurs with equa! facility in both 
extra- and intracellular compartments, which is 
challenged (References 11 and 12). 
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the bicarbonate deficit of the shrunken extra- 
cellular compartment (here assumed to be 
reduced to 20% of the body weight). The 
changed formula with a correction goal for 
bicarbonate of 20 mEq. per liter becomes 
(20-COz [in milliequivalents]) < 0.20 « 6 
= ml. M/6 lactate per kilograms.|| 

Potassium Deficit. — Balance studies of 
Darrow and co-workers * have shown that 
potassium deficits in acute diarrhea are of 
the same order of magnitude (approximately 
10 mEq. per kilogram of body weight) as 
the sodium losses. A part (perhaps one-half) 
of the potassium loss accompanies break- 
down of protein and need not be considered 
for immediate replacement. Complete re- 
placement of the remainder apparently can- 
not be achieved within 24 hours and in any 
event would entail the use of dangerously 
large amounts of potassium. The recom- 
mended dose for repair is 2.8 mEq. per 
kilogram of body weight. The figure was 
originally obtained by Darrow ** by calcu- 
lating as a safe dosage that amount of potas- 
sium chloride which, if not preferentially 
absorbed by the cells, would raise the level 
of potassium in the body fluids by not more 
than 4 mEq. per liter. Potassium would thus 
fail to attain a lethal concentration in the 
plasma. The calculation was as follows: 
4 mEq/liter (i. e., the permissible increment 
of potassium in body water) x 0.7 liters 
(representing the total water per kilogram 
body weight) = 2.8 mEq. per kilogram. In 
actual practice this amount of potassium has 
proved safe and effective for the limited 
objective of prevention of hypopotassemia 
and reduction of undesirable intra- and 
extracellular shifts of cations. 


CALCULATION OF MAINTENANCE 
REQUIREMENTS 


The amounts of water and electrolytes 
supplied in the first 24 hours of treatment 


|| It will be seen that lactate is here employed 
to supply the deficit of bicarbonate ions in the 
existing extracellular compartment, whereas the 
lactate discussed in the preceding section is one of 
the ions administered for the purpose of reexpansion 
of the extracellular compartment. 
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for the repair of earlier deficits must be aug- 
mented in order to meet the normal mainte- 
nance requirements for this period. If con- 
tinuation of parenteral fluid therapy on 
subsequent days proves necessary the fluid 
needs of the patient are usually adequately 
met by satisfying the maintenance require- 
ments alone. It has been found that these 
requirements show a close correlation with 
the surface area of the body. The following 
figures representing basal needs are from 
the metabolic studies of Butler *® and Gam- 
ble.® 


Water—850 ml/square meter 

Sodium—10 mEq/square meter (70 ml. isotonic 
saline/square meter) 

Potassium—12 mEq/square meter (0.90 gm. 
KCl/square meter) 


These figures are calculated for minimal 
heat production, minimal sweating, minimal 
renal load (i.e., with the subject receiving 
oral water and dextrose), and maximal 
urinary concentration. For larger caloric 
output, moderate sweating, and minimal 
urinary concentration (slightly above that of 
glomerular filtrate) the water and electrolyte 
requirements are substantially larger. The 
water requirement estimated by the method 
of Darrow and Pratt** for nonprotein 
parenteral feeding, urine specific gravity 
1.012, and caloric expenditure of 1500, is 
divided as 630 ml. insensible water loss. 
850 ml. renal excretion, and 320 ml. loss in 
sweat. The larger figures which we have 
adopted for sodium and potassium represent 
arbitrary increases to serve on the one hand 
as a safety factor against unusual losses 
through sweating and the occasional per- 
sistence of loose stools beyond the first 24 
hours and on the other hand to provide for 
the increased urinary excretion of potassium 
in response to stress. Thus modified the fig- 
ures become as follows: 


Water—1800 ml/square meter 

Sodium—29 mEq/square meter (200 cc. isotonic 
saline/square meter) 

Potassium—23 mEgq/square meter (1.7 gm. 
KCI or 11.5 ml. 15% KCl solution/square 
meter) 
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FLUID THERAPY 


PARENTERAL TREATMENT OF DIARRHEA 
(FIRST TWENTY-FOUR HOURS) 


An illustrative example of fluid therapy 
including the order of administration of the 
solutions used may be considered at this 
point. The hypothetical case is that of an 
infant weighing 5 kg. (surface area = 0.27 
sq. m.) on admission and estimated to have 
suffered an acute loss of 12.5% of body 
weight due to diarrhea. Since this is merely 
a guess it is unnecessary to compute his 
weight before illness (in this example 5.7 
kg.). Instead all calculations are based on the 
admission weight. Thus: 


{1] 5 kg. x 0.125 = 0.625 kg. weight loss = 625 ml. 
fluid loss. 

[2] 625/2=313 ml. isotonic sodium-containing 
fluid to be replaced. 


For this purpose %, equal to 52 ml., 
M/6 lactate solution and 54, equal to 
261 ml., isotonic saline will be used. 


[3] 0.27 sq. m. x 200 ml. (maintenance sodium) 
= 54 ml. isotonic saline, added to meet the 
daily requirement. 

Total [2] + [3] = 367 ml. isotonic sodium-con- 
taining fluid to be given, of which 261 (from 
(2] + 54 (from [3], or 315 ml., is to be given 
as isotonic saline. 

[5] Total water loss (from [1]) =625 ml. This 
figure is employed even though correction of 
water balance demands complete correction of 
intra- and extracellular electrolyte structure. 
As a matter of fact the water correction for 
the intracellular compartment which can theo- 
retically be achieved by the dosage of potassium 
employed is something less than one-third the 
loss. In this example approximately 200 ml. of 
the 625 ml. water deficit will be supplied 
without electrolyte to hold it within the cells. 
It is probable that this portion of the water 
can be dispensed with, but its inclusion in the 
therapeutic plan here serves a twofold purpose. 
It may prove beneficial for cases exhibiting 
hyperosmolarity of the plasma as a result of 
hyperventilation, sweating, or excessive loss of 
hypotonic intestinal secretions and may act as 
a safeguard against the dehydrating effect of 
occasional large losses of water through con- 
tinued sweating. 

Maintenance water (1800 ml. per square meter 
x 0.27 square meter) = 486 ml. 

Total water requirement ({5]+[6])= 1111 ml., 
to be given in part as electrolyte solution with 
the remainder as 5% dextrose in water. 
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OF DIARRHEAL DEHYDRATION—REFERENCE 


TABLES 


[8] Potassium requirement 2.8 mEq. x5 kg. = 
14 mEq. Here one departs from the principle 
of adding the maintenance requirement to the 
amount designated for repair, since such a com- 
bined total is undesirably large. The solution 
of potassium chloride employed (15% con- 
centration) contains approximately 2 mEq. per 
milliliter. Therefore 7 ml. is the required 
amount. 

Blood or plasma (300-400 ml/square meter 

x 0.27 sq. m. = 81-108 ml.). One of these may 

be added to the therapeutic regimen for the 

first 24 hours in the severer cases manifesting 
shock. The water and electrolyte content of 
these fluids are omitted from the calculations. 

However, in those patients receiving repeated 

transfusions of plasma on subsequent days it 

becomes essential to take account of the electro- 
lyte content. 

[10] Total fluids excluding blood or plasma and a 
corrective addition of sodium lactate [7], 
1111 ml. 

[11] Total isotonic sodium-containing fluids not 
including the as yet undetermined amount of 
sodium lactate to be added for correction of 
bicarbonate deficit [4], 367 ml. 

[12] Total potassium and dextrose solutions, by 
difference, 744 ml. 


[9 
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All of the foregoing calculations in our 
hypothetical case are made on admission of 
the patient. After withdrawal of blood for 
determination of the CO. combining power 
and for typing and cross matching the initial 
step in treatment is taken. This consists in 
the administration over a period of three 
hours of a mixture containing one part M/6 
sodium lactate solution, two parts isotonic 
saline, and three parts 5% dextrose in water. 
In conformity with recommendations made 
by Butler*® for preliminary hydration of 
cases of diabetic acidosis we have adopted 
the figure of 1050 ml. per square meter as 
the volume of fluid to be administered. The 
rate of infusion for the first 90 minutes is 
8 ml. per minute per square meter. The 
primary objectives here are rapid restoration 
of blood volume and initiation of diuresis. 
The high content of lactate in the solution 
serves also to effect early amelioration of 
the acidosis. In the present example the 
amount of the mixture (1050 ml. x 0.27 
sq. m.) is 284 ml. and the initial rate (8 ml. 
xX 0.27 sq. m.) is 2.2 ml., or about 30-35 
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drops per minute. At the end of 90 minutes, 
approximately two-thirds of the total, corre- 
sponding to the dosage of 700 ml. per square 
meter recommended by Butler, will have 
been given. The infusion of the remainder 
of the mixture is continued at a reduced 
rate of flow, approximately 3-4 ml. per min- 
ute per square meter. The calculation in the 
present example is 4 ml. X 0.27 sq. m. = 1.1 
ml., or about 15-17 drops per minute. Since 
the remaining volume of fluid and the rate 
of flow are both reduced to one-half that of 
the initial period, it will be seen that the 
time consumed in administration will like- 
wise be about 90 minutes. 

By this time the preparations for the trans- 
fusion of those patients requiring treatment 
for shock will have been completed. The 
bottle and tubing may now be rinsed with 
a small volume of saline solution to remove 
the dextrose. This procedure is followed by 
administration of the appropriate amount of 
blood. In the present example the dosage 
range was found to be 81-108 ml., and 100 
ml. is given. The rate of flow is unchanged 
at 3-4 ml. per square meter per minute. 


The report of the COz combining power 
supplies the data requisite for the final calcu- 
lations. It is assumed in the illustrative case 
that the concentration of CO». was found 
to be 5 mEq. per liter. Then (20—5) 
0.206 = 18 ml. M/6 lactate per kilogram 
represents the amount which must be admin- 
istered to correct the bicarbonate deficit. 
This figure multiplied by the weight of the 
infant (5 kg.) gives the required amount 
as 90 ml. This amount added to the 52 ml. 
(from [2]) supplied for rehydration of the 
extracellular compartment gives a total lac- 
tate requirement of 142 ml. The patient has, 
however, already received 47 ml. in the 
initial fluid mixture.{ He has also received 
94 ml. of isotonic saline and 142 ml. of dex- 
trose in water. 


There remain to be given the following: 


Balance sodium lactate solution (142-47) = 95 ml. 

Balance sodium as isotonic saline (315-94)= 221 ml. 
(315 represents the total volume of isotonic 
saline for repair plus maintenance (from [4]) 
and 94 ml. the volume of saline already given) 
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Balance 5% dextrose in water (744-142) = 602 ml. 
(744 ml. represents the total volume of dextrose 
in water to be administered and 142 ml. is the 
volume already given) 

Total volume of remaining fluids to be given (95 + 
221 + 602) = 918 ml. 


These solutions are accordingly mixed in 
a large sterile flask and administered during 
the remainder of the 24 hours. The rate of 
flow is now further slowed so that the fluid 
will be continuously administered over the 
entire period (918 ml. divided by 19.5, er 
21 hours, depending upon whether blood 
was or was not given). The rate becomes 
11 to 12 drops per minute. As soon as ade- 
quate voiding occurs it is safe to add the 
calculated volume of potassium chloride 
solution, in this instance 7 ml., to the contents 
of the bottle. It will be assumed here that 
satisfactory diuresis was established after 
the patient received an additional 100 ml. 
of fluid. The potassium chloride when added 
to the remaining volume of 818 ml. gives a 
concentration of potassium of 17 mEq. per 
liter. 


PARENTERAL TREATMENT OF DIARRHEA AFTER 
THE FIRST TWENTY-FOUR HOURS 


Considerable divergence in the manage- 
ment of cases is possible after the first 24 
hours. In older infants and children one may 
usually initiate a regimen of oral feedings of 
low caloric content combined with dilute 
electrolyte solutions. Intravenous therapy in 
such cases is no longer necessary. In very 
young infants, on the other hand, the institu- 
tion after 24 hours of feedings with progres- 
sive daily increases in caloric content has 
frequently resulted in troublesome or danger- 
ous relapses of the diarrhea. We have pre- 


{ The lactate solution initially given to an infam 
weighing 5 kg. is sufficient for the correction of a 
bicarbonate deficit of 4.7 mEq. per liter. Because 
of the discrepancy inherent in administering fluids 
on the basis of surface area and calculating bicar- 
bonate deficits on the basis of weight the initial 
fluids provide for a variable correction of bicar- 
bonate deficit ranging from 3.3 mEq. per liter in 
the larger children to 6.2 mEq. per liter in the 
smallest infants. This variable correction proves to 
be generally desirable, since the smallest infants are 
likely to have the severer bicarbonate deficits. 
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ferred therefore to continue intravenous 
administration of fluids in small infants for 
two to four days and at some time during 
this period, usually on the third day, to begin 
offering minimal amounts of milk in a most 
cautious manner. 

In all cases the water and electrolyte re- 
quirements must be satisfied. Ordinarily 
minor modifications of the amounts obtained 
from the calculation of maintenance needs 
are sufficient for this purpose. Thus in the 
illustrative example of the infant weigh- 
ing 5 kg.: 

Water requirement (1800 ml. per square meter x 
0.27 square meter) = 486 ml. If the infant is 
receiving nothing by mouth the figure of 486 ml. 
is unchanged. If small feedings are instituted 
the daily water intake may be increased to 
allow for the increased renal excretion incident 
to protein feeding. Again applying the prin- 
ciple of liberality to permit of minimal urinary 
concentration, recalculation of the renal water 
requirement under conditions of full dietary 
intake gives a figure of 1350 ml. per square 
meter as compared with 850 ml. per square 
meter for protein-free fluid administration. 
Thus the total daily water requirement is 
increased from 1800 ml. per square meter to 
2300 ml. per square meter. In the illustrative 
case the higher water requirement (2300 ml. 
per square meter X 0.27 square meter) becomes 
621 ml. 

Sodium requirement (29 mEq. per square meter 
x 0.27 square meter)= 7.8 mEq. or, for isotonic 
saline, (200 ml. per square meter < 0.27 square 
meter) = 54 ml. Additional sodium as M/6 lac- 
tate solution in an amount determined after 
applying the formula, (25-CO: in mEq.) x 0.25 
x 6, for correction of bicarbonate deficits may 
be administered if the CO. combining power is 
found to be below 18 mEq. per liter. 

Potassium requirement (23 mEq. per square meter 
0.27 square meter) = 6.2 mEq. Because of 
the known deficit of potassium remaining after 
the first 24 hours of treatment the amount may 
be increased to 30 mEq. per square meter. Then 
30 mEq. 0.27 square meter = 8.1 mEq. or 
4.1 ml. of 15% potassium chloride solution. 


Assuming in the illustrative case that 
feedings are completely withheld during the 
second 24 hours of treatment one would 
administer a total of 486 ml. of fluid, con- 
sisting of 54 ml. isotonic saline, 428 ml. of 
5% dextrose in water, and 4.1 ml. of 15% 
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potassium chloride solution. Addition of 
appropriate amounts of water-soluble vita- 
mins is optional. The concentration of potas- 
sium in the fluid mixture is 17 mEq. per 
liter. It may be noted further that the elec- 
trolyte content (sodium 8 mEq., potassium 
8 mEq., and chloride 16 mEq.) is such that 
a considerable excess of chloride is present. 
Although there is little likelihood of difficulty 
on this score in the case of older infants or 
children it is well to check the bicarbonate 
content of the plasma at intervals. In new- 
born or premature infants all, or a portion, 
of the saline may be replaced by an equiva- 
lent amount of M/6 lactate solution, since 
the need for chloride is fully met by the 
potassium chloride alone. 

In many cases it is possible to carry out 
oral feeding of small amounts of a milk 
formula diluted to a volume sufficient to 
meet the daily need for water. In such cases 
the necessary solution of electrolytes in the 
form of isotonic saline and potassium chlo- 
ride solution may be used as a diluent for 
the milk. When the intake of food is in- 
creased to the point where the patient is 
receiving about 50% of the normal caloric 
requirement in the form of cow’s milk, the 
addition of electrolyte solutions may be 
discontinued. 


PROLONGED PARENTERAL FLUID 
ADMINISTRATION IN INFANTS 


Occasionally it is necessary to maintain 
infants for more than a few days on a regi- 
men of exclusive parenteral feeding. Since 
some of these infants may be in a poor 
nutritional state, it is desirable to prevent 
or minimize further breakdown of nitrogen. 
Unfortunately the simple addition of plasma 
protein or of amino acids to the fluid regimen 
is followed merely by their normal oxidation 
as added foodstuffs. The special role of 
protein in preservation of the protoplasmic 
structure of the body is thus bypassed, and 
endogenous nitrogen breakdown is not af- 
fected. In order to halt the negative nitrogen 
balance it appears to be necessary to give 
the patient from 60% to 70% of his caloric 
requirement in the form of carbohydrate 
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(or of carbohydrate and fat) in addition to 
his basal requirement of protein. The man- 
ner in which 10% dextrose solutions and 
plasma may be employed to meet this objec- 
tive may be seen in the following calculations. 


Carbohydrate requirement as 10% dextrose solution 
2625 ml. per square meter (1500 Cal. per square 
meter X 70% = 1050 Cal., which is the amount 
obtainable from 262.5 gm. dextrose or 2625 ml. 
10% dextrose solution). 


Protein requirement 25 gm. per square meter. This 
is intended to meet the basal need as contrasted 
with the amount for normal growth. In terms 
of plasma containing 7% protein the require- 
ment would be 360 ml. per square meter. 


Illustrative example, infant weighing 5 kg., 
surface area 0.27 square meter. 


Carbohydrate as 10% dextrose solution (2625 ml. 
per square meter x 0.27 square meter)= 709 ml. 
It is apparent that when the carbohydrate 
requirement is supplied in the form of 10% dex- 
trose solution the water needs (2300 ml. per 
square meter) are more than adequately met. 

Protein as plasma (360 ml. per square meter < 
0.27 square meter) = 97 ml. 

Sodium (200 ml. isotonic saline per square meter 
< 0.27 square meter) = 54 ml. It will be noted 
that the sodium content of plasma including the 
content of sodium citrate added as anticoagulant 
is 17 mEq. per 100 ml. From this it is evident 
that the dosage of plasma employed supplies 
more than twice the calculated sodium require- 
ment (8 mEq.). While this amount given daily 
to infants with normal renal function has been 
well tolerated, attempts on our part to give sub- 
stantially larger volumes of plasma in order to 
increase the protein intake have resulted in the 
clinical appearance of edema. 

Potassium (23 mEq. per square meter 0.27 square 
meter) = 6.2 mEq. This amount is present in 
3.1 ml. of 15% potassium chloride solution. 

Water-soluble vitamins in appropriate amounts are 


added. 


USE OF THE REFERENCE TABLES 


Tables 1 to 6, inclusive, epitomize the 
information outlined in the preceding pages. 
It will be noted that Table 1 supplies data 
pertaining to the initial treatment of all cases. 
Tables 2 to 5 are concerned with the re- 
mainder of the therapy during the first 24 
hours. The division of the data into four 
tables reflects the variation in fluid admin- 
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istration for the correction of different 
degrees of dehydration. Thus, in Tables 2 
and 3 are found the recommendations apply- 
ing to patients with dehydration estimated 
to have resulted in a 10% loss of body 
weight. Similarly Tables 4 and 5 incorporate 
the figures appropriate for the severer de- 
grees of dehydration amounting to losses of 
12.5% and 15% of body weight, respectively. 
Tables 2-5, inclusive, are further subdivided 
to provide for the correction of CO, values 
ranging from 5 to 15 mEq. per liter. Finally, 
in Table 6 are listed the amounts of the 
different solutions used for daily maintenance 
under both short-term and long-term plans 
for parenteral therapy. 

Inspection of the Tables discloses columns 
for both weight and surface area, the latter 
determined for infants and children of normal 
body proportions from the nomogram of 
Hannon.** For practical purposes it is suffi- 
cient to employ the figures in the weight 
column to determine the fluids appropriate 
for the patient with average body contour. 
In certain instances of unusual body propor- 
tions the determination of the patient’s body 
surface area may assume importance. It is 
well to point out, therefore, that Tables 1 
and 6 are based entirely on surface area 
measurements, while Tables 2-5, by virtue 
of the calculations for fluid loss and bicar- 
bonate deficits, are largely based on the 
weight of the patient. 

The initial step in treatment consists in 
the intravenous administration of the mix- 
tures of isotonic saline, M/6 lactate solution, 
and dextrose in water specified in Table 1 
for the weight category nearest to that of 
the patient. The fluid is infused for the first 
90 minutes at the rapid rate indicated in 
the sixth column of the Table. Thereafter 
the rate is slowed in accordance with the 
figure in the seventh column. If the patient 
is deemed to be in shock, blood is admin- 
istered in accordance with the specifications 
found in the last column of the Table. It 
may be observed that the volumes of the 
various solutions are expressed in round 
numbers, namely, to the nearest 5 or 10 ml. 
figure. 
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TasLe 1.—Therapy for Diarrheal Dehydration, First Three Hours 


Fluid Mixture No.1 


Initial 


Av. Surface Isotonie M/6 5% Rate, 1% Hr., 
: Weight, Area, Saline, Lactate, Dextrose, Drops/ Drops/ Blood, 
Kg. Sq. M. Ml. Mi. Mi. Min.* Min. 
0.16 55 30 85 19 9 55 
0.19 65 35 100 22 ll 65 
0.21 75 35 110 24 12 
Qihbiecavincnsunkantechendaanaenceena 0.23 80 40 120 26 13 80 
Giedeeteccveccceéenécséecbeananneeswe 0.25 85 45 130 29 14 85 
0.27 95 140 31 16 96 
0.29 100 155 17 100 
> Geadebasenccncsecacniaccstanassobinbs 0.31 110 55 165 36 18 110 
0.35 120 60 185 40 20 120 
0.38 135 65 200 44 22 135 
0.42 150 75 220 25 19 
0.46 160 80 240 27 160 
0.52 180 90 270 60 30 190 
Diipuksidegnebsn05esekenteneecunewcssun 0.58 200 100 300 66 33 200 
dena 0.65 230 115 340 76 38 230 
Dwinnscassancneciiasnstetsmeadeaawiass 0.70 240 120 370 41 240 
0.77 270 135 400 9” 45 270 


* Rates in ml./hr. are readily calculated by multiplying drops/min. by the factor 4. 
+ Use of blood is optional and depends on the presence of obvious or suspected shock. Rate of administration is 
the same as the slow rate for fluid mixture No. 1, indicated in the column immediately to the left. 


The composition of the fluid mixture em- matical calculations and since such correc- 
ployed during the remainder of the first 24 tion is distinctly secondary in importance 
hours is found by referring to those parts to the need for rehydration, the Tables 
of Tables 2-5 appropriate for the estimated present only a few representative values for 
degree of dehydration and fer the value of COs. It becomes necessary, therefore, to 
COs. Since exact correction of the acidosis select the value for CO2 which most nearly 
is not possible with the aid of crude mathe- approaches that determined by analysis of 


TasL_e 2.—Therapy for Diarrheal Dehydration, Remainder of First Twenty-Four Hours— 
Estwmated Dehydration Equal to 10% of Body Weight 


Fluid Mixture No. 3 
A 


7.5 mEq. COz, 10 mEq. 
Isotonie M/6 5% 15% Rate, Isotonie M/6 5% 15% 
Weight, Saline, Lactate, Dextrose, KCl, Drops/ Saline, Lactate, Dextrose, KCl, 
Kg. Ml. Ml. Ml. Min.+ Ml. Ml. Mi. MI1.* 
2.0 60 20 250 3 4 60 15 250 3 
25 80 30 295 a 5 80 20 295 4 
3.0 100 35 355 4 6 100 25 356 4 
3.5 115 45 400 5 7 115 35 400 5 
4.0 135 55 450 6 8 135 40 450 6 
45 150 60 495 6 “ 190 45 495 6 
5.0 165 70 540 7 y 165 55 540 7 
5.5 185 80 585 8 10 185 60 
6.0 200 8&5 630 ll 200 65 630 
70 20 105 7% 10 13 240 gO 725 10 
8.0 275 120 810 1l 15 275 100 810 ll 
9.0 310 135 900 13 17 310 110 900 13 
10 350 155 995 uu 19 350 125 995 4 
’ 12 420 199 1,160 17 22 420 155 1,160 17 
“4 500 225 1,330 20 25 500 185 1,330 20 
16 570 260 1,500 22 29 570 210 1,500 2 
18 650 300 1,650 25 32 650 245 1,650 25 
1,830 28 


20 


* Dosage of potassium in milliequivalents equals ml. KCl multiplied by 2. 
+ Figures for rate of administration are approximate and apply to both the dosage scales for correction of OOs 
of 7.5 mEq. and of 10 mEq. Rates in ml./hr. are readily calculated by multiplying drops/min. by the factor 4. 
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Taste 3.—Therapy for Diarrheal Dehydration, Remainder of First Twenty-Four Hours— 
Estimated Dehydration Equal to 10% of Body Weight 


Fluid Mixture No. 3 
A 


COs2, 12.5 mEq. 15 mEq. 

Isotonic M/6 5% 15% Rate, Isotonic M/6 5% 15% 

Weight, Saline, Lactate, Dextrose, KCl, Drops/ Saline, Lactate Dextrose, KCl, 

Kg. Mi. Mi. Ml. Min.+ Ml. Mi. Mi. 
2.0 60 10 250 3 4 60 5 250 3 
2.5 80 15 295 4 5 80 5 295 a 
3.0 100 15 355 4 6 100 10 855 4 
an 3.5 115 25 400 5 7 115 15 400 5 
as 4.0 136 30 450 6 & 135 15 450 6 
4.5 150 35 495 6 150 20 495 6 
. 5.0 165 40 540 7 9 165 25 540 7 
5.5 185 45 585 8 10 185 30 585 8 
6.0 200 i 630 8 ll 200 30 630 8 
70 240 60 725 10 12 240 40 725 10 
8.0 275 75 810 ll 4 275 50 810 ll 

9.0 310 80 900 13 16 310 55 900 13 . 

10 350 95 995 4 18 350 65 995 4 
12 420 120 1,160 17 21 420 80 1,160 17 
4 500 145 1,330 20 | 500 100 1,330 20 
¥ 16 570 160 1,500 2 27 570 115 1,500 22 
18 650 190 1,650 25 31 650 140 1,650 25 
20 720 210 1,830 28 35 720 150 1,830 28 


* Dosage of potassium in milliequivalents equals ml. KC] multiplied by 2. 
+ Figures for rate of administration are approximate and apply to both the dosage scales for correction of COs 
of 12.5 mEq. and of 15 mEq. Rates in ml./hr. are readily calculated by multiplying drops/min. by the factor 4. 


the patient’s blood. Tables 2-5 include figures sized that the use of potassium salts in 
calculated to the nearest milliliter for KCl intravenous solutions gives added importance 
solution, which is incorporated in the whole to the necessity of maintaining the rate of 
fluid mixture after active renal excretion infusion within strictly defined limits. One 
is reestablished. It need hardly be empha- should also mention the desirability of guard- 


34 
if TaBLe 4.—Therapy for Diarrheal Dehydration, Remainder of First Twenty-Four Hours— 
if Estimated Dehydration Equal to 12.5% of Body Weight 
4 — 
- Fluid Mixture No. 3 
4 COe, 5 mEq. COs, 7.5 mEq. CO, 10 mEq. 
Iso- M/6 5% Iso- M/6 5% Iso- M/6 5% 
tonic Lae- Dex- 15% Rate, tonic Lae Dex- Jo tonic Lac Dex- 15% 
Weight, Saline, tate, trose, KCl. Drops/ Saline, tate, trose, KCl Saline, tate, trose, KCl, 
Kg. MI. Mi. Ml. ML* Min.t+ Ml. Ml. ML. Ml. ML. Ml. ML* 
2.0 80 30 275 3 5 80 5 275 3 80 20 275 3 
2.5 105 40 825 4 6 105 35 325 4 105 25 $25 4 
3.0 130 50 390 4 7 130 40 390 4 130 30 390 4 
3.5 150 65 445 5 8 150 55 445 7 150 45 445 5 
4.0 175 75 500 6 9 175 60 500 6 175 50 500 6 
‘ 4.5 200 85 550 6 10 200 70 550 6 200 55 550 6 
: 5.0 220 95 605 7 n 220 80 605 7 220 65 605 7 
ce 5.5 245 105 655 8 12 245 90 655 § 245 75 655 8 
6.0 265 115 705 8 18 265 100 705 8 265 80 705 ~ 
7.0 315 140 815 10 16 315 120 815 10 315 9 815 10 2 
8.0 360 160 910 11 18 360 140 910 1 360 115 910 11 
9.0 405 180 1,015 13 20 405 155 1,015 13 405 125 1,015 13 
/ 10 455 205 1,120 14 22 455 175 1,120 4 455 145 1,120 4 
12 550 250 1,310 17 26 550 215 1,310 17 550 180 1,310 17 ° 
©) 4 645 300 1,500 20 30 645 255 1,500 20 645 215 1,500 20 
: 16 735 340 1,700 22 34 735 290 1,700 22 735 245 1,700 22 
18 835 390 1,875 25 38 835 340 1,875 25 835 285 1,875 25 
; 20 925 435 2,080 28 43 925 375 2,080 28 925 315 2,080 23 


9 


* Dosage of potassium in milliequivalents equals ml. KCl multiplied by 2. 
Wise ¢ Figures for rate of administration are approximate and apply to the dosage scales for correction of each of 
- the 3 degrees of acidosis in the table. Rates in ml./hr. are readily calculated by multiplying drops/min. by the 


factor 4. 
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Tas_e 5.—Therapy for Diarrheal Dehydration, Remainder of First Twenty-Four Hours— 
Estimated Dehydration Equal to 15% of Body Weight 


Fluid Mixture No. 3 
A. — 


COs, 5 mEq. COs, 7.5 mEq 

Isotonie M/6 5% 15% Rate, Isotonie M/6 5% 15% 

Weight, Saline, Lactate, Dextrose, KCl, Drops/ Saline, Laetate, Dextrose, KCl, 

Kg. Mi. ML. Ml. Min.t Mi. MI. Ml. M1.’ 
2.0 105 35 300 3 5 105 30 300 8 
2.5 135 45 360 4 7 135 ” 360 4 
3.0 160 55 430 4 8 160 w» 430 4 
3.5 185 70 490 5 9 185 60 490 5 
4.0 215 80 550 6 10 215 70 550 6 
45 245 90 610 6 ll 245 80 610 6 
5 5.0 70 110 665 7 13 270 95 665 7 
5.5 300 120 720 = 4 300 100 720 a 
6.0 325 130 730 8 15 325 110 730 8 
7.0 885 155 900 10 18 385 135 900 10 
8.0 440 180 1,010 1 20 440 155 1,010 ll 
. 9.0 500 200 1,125 13 23 500 175 1,125 13 
10 555 225 1,245 4 25 555 195 1,245 “4 
12 675 275 1,460 17 31 675 240 1,460 vv 
l4 790 325 1,675 20 35 790 285 1,675 2 
16 900 375 1,900 2 39 900 325 1,900 22 
1s 1,025 430 2,100 2% 1,025 75 2,100 bs 
20 1,130 475 2,330 28 49 1,130 415 2.330 28 


* Dosage of potassium in milliequivalents equals ml. KCl multiplied by 2. 
t Figures for rate of administration are approximate and apply to both the dosage scales for correction of OOs 


of 5 mEq. and of 7.5 mEg. Rates in ml./hr. are readily calvulated by multiplying drops/min. by the factor 4. 


ing against the danger of hyperpotassemia patients who will be receiving parenteral 
by means of repeated electrocardiograms fluids for periods up to four or five days. 
and, if necessary, chemical determinations The right half of the Table specifies the 
of the level of potassium in the blood. amounts and kinds of fluids to be admin- 

In Table 6 are found the requisite amounts _ istered to patients requiring parenteral fluid 
of fluid for daily maintenance after the first therapy for prolonged periods or to patients 
24 hours. The left half of the Table is de- whose state of nutrition is precarious. 
signed to give the requirements for those Although we have successfully employed the 


TABLE 6.—Therapy for Diarrheal Dehydration—Maintenance Schedules After First 
Twenty-Four Hours 


Short-Term Therapy Prolonged Parenteral Therapy 


Average 

Surface Isotonie 5% Rate, 10% Rate, 

Weight, Area, Saline, Dextrose, 15% KCl, Drops/ Plasma, Dextrose, 15% KCl, Drops, 

Kg. Sq. M. M1. Ml. Min.t Ml. Ml. Min.+ 
2.0 0.14 30 225 2 3 wD 370 2 4 
2.5 0.16 30 260 2 8 ow 420 2 5 
3.0 0.19 40 305 8 4 70 500 2 6 
3.5 0.21 40 335 3 4 75 550 2 7 
4.0 0.23 465 370 4 4 85 605 8 7 
4.5 0.25 50 400 4 5 90 655 3 8 
5.0 0.27 55 430 4 5 100 710 3 2 
. 56 0.29 60 465 4 6 105 760 38 9 
6.0 0.31 60 495 5 6 110 815 4 10 
70 0.35 70 560 5 7 125 920 4 n 
8.0 0.38 7 610 6 7 135 1,600 + pt] 

e 9.0 0.42 85 670 6 8 150 1,100 5 13 
10 0.46 90 735 7 9 165 1,210 5 14 
12 0.52 105 830 8 10 185 1.365 6 16 
14 0.58 115 930 9 nN 210 1,525 7 1s 
16 0.68 130 1,040 10 4 285 1,710 & 20 

140 1,120 1 13 250 1,840 8 2 
155 1,230 2 275 2.020 9 


* Dosage of potassium in milliequivalents equals ml. KCl muitiplied by 2. 
+ Rates in ml./hr. are readily calculated by multiplying drops/min. by the factor 4. 
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long-term plan in a few patients for varying 
periods up to six weeks, our experience in 
this regard has been limited to the treatment 
of infants weighing less than 5 kg. However, 
the theoretical basis for extending the rec- 
ommendations to larger children seems to be 
a valid one. One may add in this connection 
that the large requirement for protein in 
older children may be more suitably met 
by the use of solutions of amino acids rather 
than of plasma. 

A few points which add to the usefulness 
and flexibility of the Tables may be men- 
tioned. Under circumstances where labora- 
tory data are not readily available the Ref- 
erence Tables may nevertheless be applied 
by assuming, for an average case, that the 
dehydration has resulted in a loss of 10% 
of body weight and that the COz combining 
power is 10 mEq. per liter. 

It will be noted in Table 1 that blood 
(Fluid No. 2) is recommended for the ther- 
apy of obvious or suspected shock. In the 
treatment of patients admitted in a state of 
vascular collapse such that the delay entailed 
in preparation for transfusion may be haz- 
ardous it is advisable to alter the procedure 
to be followed. Plasma, which can be made 
immediately available, should be substituted 
for blood and administered as the initial 
fluid in amounts equal to those specified for 
the use of blood. Fluid Mixture No. 1 should 
then follow. 

The schedules for the second and suc- 
ceeding days (short-term therapy, Table 6) 
in the case of very small infants pose the 
technical difficulty of maintaining an ex- 
tremely slow rate of drip in order to spread 
the restricted volume of fluid over a period 
of 24 hours. Even when the cut-down method 
of infusion is employed rates of flow of less 
than 5 drops per minute sometimes result 
in plugging of the needle. In some cases 
where it is desirable to continue intravenous 
therapy for a few days it may be advisable 
to augment the volume of 5% dextrose to 
correspond more nearly to that recom- 
mended in Table 6 for 10% dextrose under 
the plan for prolonged parenteral therapy. 
The more rapid rate of infusion thus made 
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possible will help to insure continued patency 
of the needle. 

An analysis of the data in the Reference 
Tables (1-6, inclusive) can be found in Table 
7. Here for three representative weights, 
namely, 2, 10, and 20 kg., are listed the 
total fluids and electrolytes employed for 
correction of minimal and maximal degrees 
of dehydration and acidosis. Similarly tabu- 
lated are the ranges in composition of fluids 
recommended for maintenance. The figures 
represent the concentrations which would be 
present in each case if a single pooled solu- 
tion were employed for a 24-hour period of 
treatment. It will be noted that during the 
first day the range of total fluids lies between 


TABLE 7.—Composition of Fluids Recommended in 
Reference Tables * 


Total K Potential Cl 

Wt. and Fluids Na Range, HCOs Range, 
Period of Range, Range, mEq./ Range, mEq./ 
Treatment Ml./Kge. mEq./L. mEq./L.  L.t 
2 ke., 232-295 45-55 12-10 11-17 46-43 
Ist day 
10 k¢., 189-250 52-62 15-11 13-20 5A-46 
Ist day 
20 ke., 175-237 5A-O4 16-12 14-21 56-55 
Ist day 
2 ke., 126-209 16-20 17-8 0-6 32-20 
maintenance 
10 kg., 83-137 16-20 17-8 0-6 33-20 
maintenance 
20 k¢., 69-115 16-20 17-8 0-6 33-20 
maintenance 


* Figures in mEq./liter represent concentrations which 
would be present in each case if a pooled solution of 
uniform composition were employed. 

+ The apparently reversed order of figures in these 
columns results from the fact that K, in contrast to the 
extracellular ions, Na and HCOs, is administered in dos- 
ages which are independent of the severity of the diarrhea. 
The fixed amount of KCl employed thus accounts for 
higher concentrations of these ions when smaller volumes 
of total fluids are employed. 


175 and 295 ml. per kilogram, whereas on 
subsequent days it lies between 69 and 
209 ml. per kilogram. Likewise the sodium 
concentration varies from 45 to 64 mEq. per 
liter on the first day and from 16 to 20 
mEq. per liter thereafter. The concentration 
of the electrolytes in the solution representa- 
tive of the first day’s treatment exhibits a 
range of 114 to 152 mOsm. per liter, or 
38% to 51%, respectively, of the osmolarity 
of electrolytes in plasma. The corresponding 
figures for the fluids employed for mainte- 
nance are 56 to 66 mOsm. per liter, which 
are equivalent, respectively, to 19% to 22% 
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of that of the electrolytes of plasma. It may 
be of interest to point out also that the ratios 
of saline to lactate solution during the first 
day fall between a minimum of 2.3:1 (cal- 
culated for correction of the severest acid- 
osis in the larger children) and a maxi- 
mum of 3.7: 1 (for correction of the mildest 
acidosis in a 2 kg. infant). It is thus evident 
that the standard 2:1 salt-lactate solution, 
if employed without modification, would 
provide lactate in excess of the maximal 
need as measured in the Reference Tables. 


TECHNICAL ASPECTS OF INTRAVENOUS 
FLUID ADMINISTRATION 


The apparatus used, as well as the method 
of control employed, in the administration of 
parenteral fluids is of paramount importance. 
The need for careful attention in this regard 
cannot be overstressed. 

The apparatus (Fig. 1) consists of a 
300 ml. calibrated Salvarsan burette con- 
nected to a drip chamber with a length of 
rubber tubing and then to a three-way stop- 
cock with additional rubber tubing. The 
advantages of the Salvarsan burette are 
that fluids can readily be added and that 
the level of the fluid can be read with some 
accuracy. A 22 gauge hypodermic needle is 
used. For scalp veins a needle with a very 
short bevel is preferred. The cut-down 
method of inserting and securing the infu- 
sion needle in a vein is carried out only in 
the case of severely ill or moribund patients 
in vascular collapse and in the infrequent 
instances when it is impossible for a member 
of the house staff to insert a needle in a 
peripheral vein by simple puncture. 

It is often difficult for the attending physi- 
cian or house-staff officer to ascertain the 
status of the patient with respect to the 
fluids administered up to any given moment. 
Reference to the nurses’ routine notes, where 
notations regarding fluids are interspersed 
with other bits of information, is usually 
unsatisfactory. It was found advantageous 
to devise a separate sheet for this purpose 
(Fig. 2). The sheet is fastened to the wall 
at the bedside of the patient who is receiving 
intravenously administered fluids. Spaces are 


OF DIARRHEAL DEHYDRATION—REFERENCE 


TABLES 


provided for every hour of the day, and the 
sheet is changed daily. In the first column 
the nurse records the type and amount of 
each fluid that is added to the burette. In 
the next column the level of fluid in the 
burette is noted hourly. Following this the 
number of milliliters of fluid that have been 
infused during the previous hour are re- 
corded. This is followed by a notation of the 


Fig. 1—Apparatus employed for intravenous ad- 
ministration of fluids. Calibrations on the burette 
facilitate accurate supervision of the rate of in- 
fusion. 


current rate of drip expressed in drops per 
minute. The nurse is required to initial the 
sheet each hour after having made entries 
in each of the columns. With the help of this 
system of notation one can tell at a glance 
exactly what fluids the patient has received, 
what fluid mixture is currently being em- 
ployed, and whether it is being administered 
at the desired rate. 
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24 HOUR FLUID BALANCE SHEET 


DATE 


NAME y Lee AGE_< ROOM_£/0__ UNIT NO. 
TIME | SOLUTION & AMOUNT, mi FLUID LEVEL, ml. | mi/hr | DROPS/min | NURSE'S 


Totals 
24 hrs} 


Note |. Start new sheet each morning. 


2. Note initial solution and record routine readings each hour in space above dotted line 
3. Note changes in solutions and adjustments in rates of flow in space below dotted line. 


Fig. 2.—Bedside sheet employed for recording of fluids administered. The notations make 
it readily possible to ascertain what fluids and how much of each have been infused up to 


any given hour. 


COMMENT 

Rehydration of the extra- and intra- 
cellular compartments of the body during 
recovery from diarrheal disease is a complex 
process. It must take place concurrently with 
changes in the interrelationships of various 
ions in response to hormonal stress reactions, 
to correction of acidosis, and to replenish- 
ment of depleted stores of glycogen. No per- 
fect therapeutic plan is at hand to guide one 
in the administration of precise amounts of 
cations, anions, dextrose, and water indi- 
vidually given at the specific rates required 
by each of the many reactions taking place. 
One can, however, after making a reasonably 
close clinical estimate of the nature and 
extent of the deficits, at least hope to arrive 
at a program which will permit the patient 
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with a minimum of difficulty to make by 
himself the fine adjustments necessary for 
his recovery. Of crucial importance in such 
a program is the role which the kidney may 
be counted upon to perform. Without its 
capacity to conserve needed substances and 
to excrete superfluous or toxic accumulations 
of electrolyte and water the attainment of 
the exquisite balance found in health would 
be impossible. 

Appreciation of the significance of renal 
function in facilitating the successful treat- 
ment of diarrhea! dehydration has steadily 
grown since the original observations of 
Schloss ** and the brilliant studies of 
Gamble.# Indeed, it has reached the point 


# References 17 and 18. 
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where some clinicians, a bit overawed by 
the remarkable powers of the kidney, depre- 
cate their own ability to carry out therapeutic 
measures which can contribute materially to 
the patient’s benefit. Despite the established 
practice of treating dietary or metabolic de- 
ficiency diseases by the specific administra- 
tion of needed substances, these investigators 
appear to regard it as presumptuous to make 
similar efforts in the case of the deficiencies 
associated with disturbances of fluid balance. 
Instead they believe it to be better to confine 
themselves merely to recognizing that the 
patient is in need of fluids. Thereupon they 
favor the use, subject to renal approval or 
disapproval, of an “all-purpose” solution to 


Tas_e 8.—Electrolyte Composition of So-Called 
All-Purpose Solutions 


Potential 

Solu- Na, Ga, Me, Cl HCOs, HPO., 

tion mEq./ mEq./ mEq./ mEq./ mEq./ mEq./ mEq./ 
No. L. L. L. 4 L. L. b 
1 30 15 0 0 35 0 10 
2 40 35 0 0 40 20 15 
3 57 25 0 6 50 2% 12.5 
4 65 10 5 1 48 9 16 
5 80 36 46 28 63 6 0 
6 121 35 0 0 103 53 0 
7 130 4 3 1) 109 28 0 
s 140 10 5 3 103 55 0 


be administered until the patient seems to 
be no longer in need of fluids. 

We have preferred not to embrace such 
a plan of treatment. If it is to be carried 
out it immediately gives rise to the question 
as to just what constitutes a satisfactory 
all-purpose solution. If one is to judge from 
the variety of commercially available solu- 
tions with multiple electrolyte content a 
ready answer is not forthcoming. In Table 8 
there are listed a number of such solutions. 
Arranged in order of increasing sodium 
content, they exhibit a confusing variability 
in their content with respect to other ions. 
Comparison of the figures with those in 
Table 7 brings into sharper focus the magni- 
tude of the problem of selecting a single 
solution which would be applicable under 
widely differing circumstances. Quite aside 
from this difficulty, however, there are other 
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serious drawbacks which may be expected 
to result from the widespread use of all- 
purpose solutions. Of these perhaps the most 
unfortunate would come from discarding the 
practice of treating the patient in accordance 
with a careful assessment of his actual needs 
for reparative purposes as well as for daily 
maintenance. It may be anticipated that the 
complete reliance on renal homeostatic 
powers entailed in the employment of all- 
purpose solutions will be followed by failure 
of satisfactory management of cases present- 
ing unsual aspects. 

It is pertinent to point out, finally, that 
the use of a few simple solutions containing 
only sodium, potassium, chloride, and lactate 
ions affords the greatest flexibility in ther- 
apy. The addition of other ions, particularly 
calcium, may at times prove necessary. While 
convulsions occurring early in the course 
of diarrheal diseases are not usually due 
to tetany, some observers have noted hypo- 
calcemia in the postacidotic phase of the 
illness.* We have not encountered the prob- 
lem of hypocalcemic tetany in our patients 
and therefore do not consider a routine 
prophylactic addition of calcium ions neces- 
sary unless large amounts of phosphate are 
administered. The question of the appropri- 
ateness of phosphate ion added after re- 
establishment of renal function is still some- 
what unsettled. Should such a change prove 
desirable it could be simply effected by the 
substitution for potassium chloride of a 
potassium solution of equal milliequivalence 
balanced in whole or in part by phos- 
phate ions. 

SUMMARY 

A method of treatment of diarrheal dehy- 
dration is presented in which the details of 
fluid management are incorporated in refer- 
ence tables. 

The advantages of the method as well 
as the theoretical basis for the calculations 
employed are discussed. 

For purposes of illustration the treatment 
of a hypothetical case is described. 


* References 19 and 20. 
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Hereditary Spherocytosis ina V1 ro Family 


Report of Three Cases 


W. G. ESMOND, M.D. 
CORBETT L. QUINN, M.D. 
and 

H. R. PETERS, M.D., Baltimore 


There are only 14 case reports of heredi- 
tary spherocytosis among American Negroes. 
We have recently had the opportunity of 
studying three Negro children with this dis- 
order from the same family. 


REPORT OF CASES 


Case 1.—On March 5, 1955, a 14-year-old Negro 
youth was seen for the first time in the accident 
room of Mercy Hospital. The patient was seen 
lying on the examining cot in an attitude of flexion 
on his left side and appeared acutely ill. His res- 
pirations were rapid and shallow, and he was unable 
to give an account of his present illness. The pa- 
tient’s mother and father supplied the necessary 
information, and stated that nine days previously 
the patient, who had been in good health, suddenly 
developed chills and fever. The patient’s family 
physician was called. He examined the patient, 
stated that he had a viral infection, and prescribed 
an unknown medication. The patient was seen two 
days later by the family physician and given an 
injection of penicillin. The patient’s symptoms con- 
tinued, and the day before admission he complained 
of severe leg pain and became too weak to walk. 

A review of the patient’s family history revealed 
that his mother had been admitted to The Johns 
Hopkins Hospital in 1945 because of anemia and 
jaundice and had been splenectomized. His 13-year- 
old sister has epilepsy and is under treatment at 
The Johns Hopkins Epilepsy Clinic but was be- 
lieved otherwise to be well. His older brother, aged 
16 years, was believed to be entirely well. There 
were no other known familial diseases. The patient’s 
past history revealed that he had been treated for 
pneumonia at the age of 2 years for a period of 
two weeks in the Baltimore City Hospital and that 
a blood transfusion had been given at that time. 


Submitted for publication July 15, 1955. 

University of Maryland School of Medicine and 
College of Physicians and Surgeons, Mercy Hos- 
pital Division, Baltimore 2. 


Physical examination revealed an acutely ill, 
dyspneic, and feverish, 14-year-old Negro boy, lying 
flexed on his left side. Rectal temperature was 
102 F; pulse, 160; respirations, 40; blood pressure, 
120/60. The patient’s mucous membranes appeared 
pale, and the sclerae were icteric. An examination 
of the head and neck disclosed, in addition, a mild 
pharyngitis and moderate diffuse tender cervical 
adenopathy. An examination of the chest disclosed 
consolidation of the right lower lobe. The heart was 
found to be slightly enlarged to the left and a 
coarse systolic mitral murmur was heard. The liver 
was felt to be enlarged 2 fingerbreadths below the 
right costal margin, and the spleen was felt to be 
enlarged to 4 fingerbreadths below the left costal 
margin. The remainder of the physical examina- 
tion was negative. 

Blood was drawn immediately for culture and 
for hematologic examination. Hematocrit was 
found to be 12%, and the serum above the packed 
cells was seen to be very icteric. The mean cor- 
puscular volume (MCV) was calculated to be 72 
cu. # and the mean corpuscular hemoglobin con- 
centration (MCHC) 39%. Examination of the 
stained smear revealed a profusion of microsphero- 
cytes. A saline fragility test resulted in beginning 
hemolysis at 0.60% saline with complete hemolysis 
at 0.30% saline, while the control showed initial 
hemolysis at 0.45% saline and was complete at 
0.20%. The white blood cell count was 46,600 and 
showed an extreme left shift with 1 blast cell, 
7 neutrophilic myelocytes, 10 neutrophilic meta- 
myelocytes, 22 staff neutrophiles, 49 polymorpho- 
nuclear neutrophiles, 6 lymphocytes, 2 monocytes, 
2 erythroblasts, and 1 normoblast. Sickling test 
was negative. Hemoglobin electrophoresis disclosed 
only normal Type A hemoglobin. Reticulocytes 
were found to be 1.4%. Blood sugar and urea were 
within normal limits. The van den Bergh test 
showed 0.60 mg. direct bilirubin and 1.8 mg. in- 
direct bilirubin per 100 cc. The serologic test for 
syphilis gave a weakly positive reaction when 
checked by the Kahn test and a negative reaction 
when checked by the VDRL test. The urine showed 
increased amounts of urobilinogen and no bile and 
was otherwise negative. The direct Coombs test 
was negative. The bone marrow obtained shortly 
after admission was found to be quite cellular but 
to have less than 6% erythroid elements and was 
interpreted as being compatible with bone marrow 
erythroid depression in an aregenerative crisis of 
congenital hemolytic jaundice. 
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The chest roentgenogram taken on the night of 
admission revealed an early pneumonic consolida- 
tion of the basal portion of the right lower lobe. 

After initial examination in the accident depart- 
ment, 1000 cc. of 5% dextrose in normal saline 
containing 500 mg. of oxytetracycline (Terramycin) 
was started intravenously. After the absorption of 
800 cc., the patient complained of shortness of 
breath and began to cough. Physical examination 
revealed early pulmonary edema, and prompt treat- 
ment was instituted, including rapid intravenous 
digitalization. The response to treatment was 
prompt, and 12 hours after admission the patient 
was cautiously transfused with whole blood, with 
further improvement. Transfusions were cautiously 
continued, and, under antibiotic therapy, the patient’s 
pneumonitis and clinical condition showed steady 
improvement; on March 17, 1955, chest x-ray 
revealed the lung fields to be clear. 

On March 26, 1955, a splenectomy was performed 
by Dr. William B. Rever Jr., and a 470 gm. spleen 
was removed. No accessary splenules could be 
found. No gallstones were palpable. Pathological 
examination showed the spleen to measure 
14x106 cm., and on cross section the splenic 
pulp was bloody red but firm. Microscopic exami- 
nation showed the general architecture of the spleen 
to be well preserved. The pulp substance contained 
many thick-walled sinuses. The endothelial linings 
were hyperplastic. The Malpighian corpuscles were 
widely separated but appeared normal. These find- 
ings were believed to be compatible with the spleen 
in congenital spherocytic hemolytic anemia. 

The patient’s postoperative course was unevent- 
ful, and he was discharged from the hospital on 
April 4, 1955, and was followed in the medical and 
surgical outpatient departments. Examination of the 
peripheral blood before discharge showed 14.3 gm. 
of hemoglobin and a 46% hematocrit with 2.8% 
reticulocytes. On April 22, 1955, in the outpatient 
department, the patient was found to have 16.0 gm. 
of hemoglobin per 100 cc. with 5,560,000 red cells 
and a hematocrit of 50% and to be feeling well. 

At the time of the patient’s original admission 
into the hospital, his parents were advised that a 
complete family study should be carried out to 
determine if the, patient’s brother or sister or rela- 
tives had the same condition. March 9, four days 
after the patient’s admission, the parents presented 
themselves and the brother and sister for examina- 
tion. The patient’s father was found to have a 
hematocrit of 53%. No spherocytosis could be 
detected on examination of his stained blood smear. 
His red cells did not sickle. The patient’s mother 
had a hematocrit of 39%, and examination of her 
stained smear showed a profusion of microsphero- 
cytes. The patient’s sister, 13 years of age, was 
seen to be moderately jaundiced and anemic. Her 
physical development appeared moderately retarded. 
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Her hematocrit was 27.5%, and examination of 
her abdomen revealed a palpable spleen, 3 finger- 
breadths below the left costal margin. Her stained 
smear revealed a profusion of microspherocytes. A 
saline fragility test carried out with this blood 
revealed initial hemolysis at 0.65% saline and com- 
plete hemolysis at 0.30% saline, while the control 
blood showed initial hemolysis at 0.40% saline and 
complete hemolysis at 0.30% saline. The patient’s 
older brother, aged 16 years, appeared to be 
moderately jaundiced, but anemia was not evident. 
An examination of his abdomen revealed the spleen 
to be barely palpable at the left costal margin. 
Microspherocytosis was quite evident in his blood. 
His hematocrit was 46%. A saline fragility test 
carried out with this blood resulted in initial hemo- 
lysis at 0.60% saline and complete hemolysis at 
0.30% saline, with the control blood showing initial 
hemolysis at 0.40% saline and complete hemolysis 
at 0.30% saline. 

It was thus apparent that both the patient’s 
brother and sister had hereditary spherocytosis, and 
the parents were so advised. Repeated attempts to 
have the mother’s two sisters and brother come in 
for hematologic examinations were unsuccessful. 


Case 2.—Three days following this examination 
the patient’s 13-year-old sister developed severe 
frontal headache, and the following day her tempera- 
ture rose to 102 F and she became nauseated. The 
following day she developed severe pain in the left 
upper quadrant of her abdomen and became very 
weak. Her parents noticed that her hands were 
extremely pale and that she was becoming lethargic 
and brought the patient to the accident department 
for treatment. 

A review of the past history of the patient re- 
vealed that she had epilepsy of five years’ duration 
and was under treatment at The Johns Hopkins 
Epilepsy Clinic with primidone (Mysoline). 

Physical examination revealed a pale, lethargic, 
poorly developed, Negro girl, aged 13 years, ap- 
pearing acutely and chronically ill. Blood pressure 
was 110/60; pulse, 120; respirations, 20. There was 
moderate cervical lymphadenopathy. There was a 
sinus tachycardia with a Grade 2 mitral and aortic 
murmur which was transmitted upward into the 
carotid vessels. The lungs were clear. The liver 
was not palpable. The tip of the spleen was barely 
palpable under the left subcostal margin. There was 
bilateral costovertebral angle tenderness. 

The peripheral blood on admission showed 5.7 
gm. per 100 cc. of hemoglobin, 2,200,000 red cells, 
and a hematocrit of 18%. The MCV was 81 and 
the MCHC 32%. The reticulocyte count was 1.2%. 
The saline fragility test was not repeated. The white 
blood cell count was 8,900, with 1% staff neutro- 
philes, 64% segmented neutrophiles, 33% lympho- 
cytes, and 2% monocytes. The van den Bergh test 
showed 0.4 mg. per 100 cc. direct bilirubin and 0.9 


on 

= 
; 

) 

Pas 
Tae a 

¢ 

4 : 

u 

i 

bes, 

al 

‘ 

F 

* 

ane 


= 
4 


mg. indirect bilirubin. Platelets numbered 230,000 
per cubic millimeter. The blood sugar and blood 
urea were within normal limits. Urinalysis was 
negative. 

Chest x-ray on the day of admission was clear. 

The patient was given 250 mg. of tetracycline 
every 6 hours by mouth and 800,000 units of 
penicillin procaine intramuscularly every 12 hours, 
with the result that there was rapid clinical im- 
provement and the patient was afebrile on the 
sixth hospital day and remained afebrile until the 
time of surgery. One pint of whole blood was given 
on the second, the fourth, and the sixth hospital 
days, with a gradual rise in hemoglobin to 14.2 gm. 
on the day prior to surgery. 

On the 13th hospital day a splenectomy was 
performed by Dr. William B. Rever Jr. under 
endotrachial anesthesia. The spleen weighed 230 
gm. No gallstones were palpable. Microscopic sec- 
tion of the spleen showed the capsular and trabec- 
ular elements intact. The pulp was relatively 
acellular, and its bulk was made up of sinuses with 
hyperplastic linings. The Malpighian bodies were 
intact but were widely separated and relatively 
hypoplastic. There was some pigmentation in the 
reticulum of the pulp. The microscopic picture 
was rather nonspecific but considered to be com- 
patible with congenital spherocytic hemolytic 
anemia. 

The patient’s postoperative course was compli- 
cated by a number of brief convulsive seizures, 
during which time there was twitching of both arms 
and legs and the patient would void involuntarily 
and stare off into space. The seizures each lasted 
from one to three minutes and occurred several 
times on the first postoperative day, despite medi- 
cation with primidone and mephobarbital (Mebaral). 
After the first postoperative day the patient con- 
tinued to improve, and the remainder of the post- 
operative course was uneventful. The patient was 
discharged on the 22d hospital day to be followed 
in the outpatient department. On April 22, 1955, 
in the outpatient department, the patient’s hemo- 
globin was 14.3 gm. per 100 cc., hematocrit 47% 
and red cell count 5,220,000. She has been followed 
in The Johns Hopkins Epilepsy Clinic on primi- 
done and diphenylhydantoin (Dilantin) therapy ard 
has experienced only a few seizures, lasting about 
a minute each, since discharge, according to verbal 
reports from the mother. 

Case 3.—The 16-year-old brother of the first 
patient, in the family group, had been found to 
have hereditary spherocytosis when initially ex- 
amined as an outpatient on March 9, 1955. His 
hematocrit at that time was 46%, and moderate 
jaundice was evident. He appeared at that time 
to be in good health. He continued feeling well, 
following this examination, until March 14, 1955, 
when, while in school, he became suddenly dizzy 
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and developed a throbbing headache. His tempera- 
ture at that time was found to be 101 F. The fol- 
lowing day the headache subsided and he began 
to experience a watery diarrhea with moderate, 
colicky, periumbilical pain. He was seen in the 
accident department on March 16, 1955, and was 
thought to have mild gastroenteritis and was given 
a medication and discharged. The following day 
he returned for reexamination and was found to 
be quite pale. His hematocrit was 30% and reticu- 
locytes were 1.2%. It was felt at this time that 
the patient was experiencing an aregenerative crisis 
in congenital spherocytic anemia, and he was ad- 
mitted for observation. Physical examination on 
the day of admission disclosed a well-developed, 
well-nourished, Negro boy 16 years of age, appear- 
ing pale but not acutely ill. Positive findings on 
physical examination were pallor of the mucous 
membranes and nail beds, moderate anterior cervical 
lymphadenopathy, and a Grade 2 blowing systolic 
heart murmur that was heard in the mitral area. 
The spleen could not be felt at this time. 

Hematologic examination disclosed 10.0 gm. per 
100 cc. of hemoglobin, 4,200,000 red cells per cubic 
millimeter, hematocrit 30% with an MCV of 72 
and an MCHC of 30%. Reticulocytes numbered 
1.2%. The white blood cell count was 10,000, with 
4% staff eosinophiles. The platelet count was 
230,000 per cubic millimeter. 

Blood chemical examination disclosed a normal 
sugar and urea and 4.1 mg. per 100 cc. of total 
bilirubin, with 0.4 mg. direct bilirubin. The chest 
x-ray was interpreted to be within normal limits. 

The patient was given tetracycline (Panmycin) 
by mouth and transfusion of whole blood. On April 
25, 1955, a splenectomy and an appendectomy were 
performed by Dr. William B. Rever Jr., under 
endotracheal anesthesia. The spleen weighed 500 
gm. Three small accessory spleens were also found 
and removed. The spleen measured 17126 cm. 
and had a dull purple capsule. Cross section of 
this organ showed a dark red spongy stroma. 
Microscopic examination showed the trabeculae and 
Malpighian bodies to be relatively deficient. The 
pulp was engorged, and the sinusoids were con- 
spicuous. The general architecture was preserved. 
The accessory spleens were 0.3 to 0.5 cm. in 
diameter and disclosed a similar microscopic pat- 
tern. One of the accessory spleens was partially 
calcified. No gallstones were palpable. The appendix 
was found to have a small granulomatous nodule 
at the tip. Microscopic sections identified this lesion 
as a foreign-body granuloma. The patient’s post- 
operative course was uncomplicated, and he was 
discharged on the 18th hospital day to be followed 
in the outpatient department. On April 22, 1955, 
his hemoglobin was found to be 16.2 gm. per 100 
ce., hematocrit 51%, and red cell count 5,670,000, 
and he felt entirely well. 
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Comment.—Following the discharge of 
these patients, we were informed by Dr. C. 
Lockard Conley, at The Johns Hopkins Hos- 
pital, that a search of their records disclosed 
that the mother of our three patients was the 
single Negro patient with hereditary sphero- 
cytosis, seen by Dr. Wintrobe, and mentioned 
in his book, “Clinical Hematology,” as a case 
in a Negro of obviously mixed blood. It is 
not apparent on examination of our three 
cases that there is an admixture of blood, but 
the mother is brown-skinned and has freckles 
and facial characteristics that support the 
probability of a mixed genealogy. 


COMMENT 

Temporary suppression of erythocyte pro- 
duction is a well-known accompaniment to 
many types of acute infectious disease. When 
this process involves hematopoeisis in an in- 
dividual with red cells of normal life span of 
about 120 days, there is little change in the 
hemoglobin level of the blood, and after a few 
days erythropoiesis recovers in the marrow 
and little damage results. When the same 
process occurs in patients with red blood cells 
of short life span, such as those in sickle-cell 
anemia, hereditary spherocytosis, and ac- 
quired hemolytic anemia, the results may be 
disastrous. When the source of replenish- 
ment of red cells is inhibited by infection, 
anemia may rapidly ensue and may reach suf- 
ficiently low levels as to cause congestive 
heart failure and death if no treatment is 
available. This process was well illustrated 
in our first patient, who when first seen was 
found to have a hematocrit of 12% and who 
developed pulmonary edema shortly after in- 
travenous fluids containing antibiotics were 
started. Prompt intravenous digitalization 
and other measures restored cardiac reserve 
to the point that transfusions with whole 
blood could be carried out without further 
congestive failure. 

Gansslen, Zipperlen, and Schtiz (1925) 
emphasized the association between heredi- 
tary spherocytosis and other congenital ab- 
normalities, such as tower skull, brachyceph- 
aly, eye abnormalities, polydactyly, brachy- 
dactyly, and infantilism. We noted moderate 
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tower type skulls in the two male patients, 
Cases 1 and 3, and obtained x-rays of the 
skulls. The skull x-ray of Case 1 was read as 
“The AP diameter of the skull is rather short, 
and the height appears increased. The pa- 
tient’s facies are of the prognathous type. 
There is no evidence of thickening of the 
diploe or other significant abnormalities.” 
The skull x-ray of Case 3 was read as normal. 


SUMMARY 


Three new cases of hereditary spherocy- 
tosis in a Negro family are presented. Each 
patient in this series presented with the sud- 
den development of anemia due to an aregen- 
erative erythroid crisis probably due to a viral 
agent. 

Hereditary spherocytosis should be con- 
sidered in the work-up of Negro patients 
with hemolytic disease even if sickling or ab- 
normal hemoglobins are demonstrated. 

The spleen may not be palpable in a patient 
with hereditary spherocytosis in an aregener- 
ative crisis. 
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Special Articles 


A HISTORY OF CHILDREN’S HOSPITALS 


SAMUEL X. RADBILL, M.D., Philadelphia 


N A STRICTLY modern sense, children’s 

hospitals are usually considered to be 
institutions that limit themselves to the care 
of sick children. This concept, however, is 
not wholly true. A number of the larger 
children’s hospitals have included within 
the sphere of their activities not only treat- 
ment but preventive care as well and have 
always emphasized research and teaching. 
Some, like the Children’s Hospital of Phil- 
adelphia, have evolved into great children’s 
medical centers covering nearly every phase 
of child welfare and study. 

The history of children’s hospitals is, of 
course, closely linked with the history of 
hospitals in general. Embryonic types of 
hospitals are kiicwn to have existed in the 
early civilizations of Mesopotamia, Egypt, 
Asia, and other areas. Ceylon had a hospital 
in the fifth and another in the second century 
B. C.; eighteen physicians worked in the 
latter hospital. In India, King Asoka estab- 
lished hospitals in the third century B. C., 
and there were ancient hospitals in Siam 
and Persia. 

In Ireland, where the Druids had phy- 
sicians, there was a “House of Sorrow” as 
early as 300 B. C., and the Brehon Law 
from about the fifth century A. D. made fre- 
quent references to hospitals, as it did also 
to the education and foster care of children. 

It is more than likely that in all these 
hospitals children were frequently cared 
for on one basis or another. There is ample 
evidence that children, as well as adults, 
were treated in the great Greek temples of 


Submitted for publication July 15, 1955. 

Read in the Symposium on the History of Hos- 
pitals at the 28th Annual Meeting of the American 
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May 12, 1955. 


healing which go back at least to the fifth 
century B. C. 

Outpatient dispensaries are likewise of 
ancient lineage. In a way, the Babylonian 
custom of bringing the sick to the market 
places or the gates of the city for consulta- 
tions with passers-by was a form of out- 
patient practice. The ancient Egyptians had 
state physicians to attend the sick poor, and 
the public dispensaries of Athens, called 
iatreia and mentioned by Pindar and Plato 
in the fifth and fourth centuries B. C., were 
apparently carried over into classical Rome 
as the tabernae medicae, The archiatri pop- 
ulares in the time of Hadrian were medical 
officers whose work was probably confined 
to treatment of outpatients. 

Various institutions of healing, such as 
the iatreia, the Asclepieia, and the valetu- 
dinaria, continued to exist throughout the 
Roman Empire well into early Christian 
times. With the rise of Christianity early 
in the fourth century A. D., a system of 
public hospitals was organized to replace 
the earlier pagan institutions. In A. D. 325 
at the Council of Nicaea, regulations were 
adopted for hospitals, foundling homes, and 
asylums for children, and it was decreed 
that in each Christian village there should 
be established a xenodochium to assist pil- 
grims, the sick, and the poor, including 
children. 

In ancient times, children, particularly 
deformed ones or females, were often un- 
wanted, and infanticide was condoned. When 
orphans, foundlings, or other undesired chil- 
dren were not murdered, it was a common 
practice to abandon them. Certain spots 
became especially popular for the so-called 
exposure of infants, such as the Cynosarges, 
an academic gathering place near Athens, or 
the Colonna Lactaria in the Forum Olito- 
rium, a vegetable market place in Rome, 
where wet nurses were wont to convene in 
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order to sell their breast milk to mothers who 
needed it. If these babies were picked up, 
they could be raised as the slaves of their 
“rescuers.” 

Ovid and many other writers during the 
centuries that followed called attention to 
this practice, bewailing the fate of such ex- 
posed children. 

Christianity frowned upon this custom 
and eventually drew up laws against the 
practice, but when it became illegal to en- 
slave these children, they practically all 
perished. It was, therefore, necessary to 
adopt some measures that might save them. 
There were already in existence institutions 
known as brephotrophia, which were homes 
or asylums where infants were received and 
nursed, and orphanotrophia for orphaned and 
older children, but these were totally inade- 
quate to meet the needs of the Dark Ages. 

In A. D. 364, a school was organized at 
Edessa where St. Ephraem built a hospital 
which was used in the clinical instruction 
of medical students. Here the Nestorians 
flourished for over a century until they were 
driven out. They then established themselves 
in Persia, founding schools and hospitals, the 
most famous of all being set up at Gondi- 
sapor. This school thrived from about A. D. 
530 until at least the end of the tenth cen- 
tury and became the greatest intellectual 
center of that era. The famous hospital here, 
the Bimaristan, became the prototype for 
all the subsequent hospitals which the Arabs 
founded in Baghdad, Damascus, Cairo, Cor- 
dova, and elsewhere. 

In A. D. 369, St. Basil built his great 
hospital at Caesarea, which likewise became 
a model institution for others that were 
called Basilias and established in many par- 
ishes in conjunction with the churches. 

In these, foundlings and children were also 
cared for. The early Christian deaconesses, 
forerunners of the later nuns, in addition to 
practicing a sort of “district nursing,” set 
up hostels for patients which became known 
as diakonias. In A. D. 380, the famous 
hospital sponsored by Fabiola was built at 
Rome, which was really the first to limit itself 
to the care of the sick. St. Jerome called 
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it a nosocomium and stated that Pammachus, 
a Roman Senator, a little later founded a xen- 
odochium. In the fifth century, Pope Sym- 
machus built hospitals in connection with the 
three great churches of Rome, St. Peter’s, 
St. Paul’s, and St. Lawrence’s, and shortly 
after the middle of the sixth century, Beli- 
sarius founded a xenodochium in Rome. 

In the ninth century, Soror opened a great 
hospital at Siena and established a nursing 
order in conjunction with it which became 
a model for future similar nursing orders. 
Bartolo’s frescoes on the walls of the hospital 
of Siena tell the story of the work that was 
done for foundlings and pilgrims, as well as 
for the sick, in its early days. Probably the 
masterpiece of the old painters in this hos- 
pital is the “Stair to Heaven” by Vecchietta, 
which was evidently painted for the depart- 
ment of foundlings. Its subject is the ascent 
of these little children to heaven and their 
welcome by the angels, the saints, and the 
Heavenly Father. Too often, it seems, the 
devout attendants of these children were more 
carried away by this aspect of their work 
than by their zeal for the physical well-being 
of their little charges. 

The Arabs of the early Moslem period like- 
wise had a highly organized system of hos- 
pitals, orphanages, and other asylums which 
became active medical centers. Such a hos- 
pital was founded in 707. Another, erected 
in 1283, had an orphanage associated with 
it, and home care was furnished when re- 
quired. 

The great Rhazes from his extensive prac- 
tice in Persian hospitals was able to write 
profusely, giving us clear clinical pictures 
of diseases; much of his writing pertains to 
children. Indeed, he was the first medical 
author to devote an entire treatise to the dis- 
eases of children. He enjoined the student 
of medicine to attend the hospitals con- 
stantly and, in company with the most acute 
professors, to pay unremitting attention to 
the conditions of the inmates. 

Care of the newborn must have been an 
important feature, also, in the various hos- 
pitals that were founded for maternity cases, 
such as the one established by Wenzel III 
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in Prague in 928 and the one founded at 
Esslingen in Germany in 1233. 


FOUNDLING HOMES 


One of the early phases of social welfare 
in childhood was the foundling house. Since 
this type of institution was for centuries the 
only place in which children received care, 
it was here that clinical pediatrics really 
developed. These foundling houses were the 
precursors of the modern children’s hospitals, 
but a long road had to be traveled before 
sick children were segregated into the chil- 
dren’s hospitals of our times. These homes 
were veritable charnel houses for infants and 
did little to reduce the infant mortality rate, 
even for abandoned children, whose fate was 
hardly improved by them. The best that 
could usually be offered was spiritual salva- 
tion, because for nearly two thousand years 
the death rate approached the 100% mark. 

At first, the Church undertook to salvage 
infant outcasts. The Council of Vaison in 
442 provided that an abandoned child should 
find sanctuary in a church for ten days. 
This was repeatedly confirmed by subsequent 
councils. Mothers who were previously 
driven to expose their infants could now 
leave them in a marble receptacle which was 
placed at the church door. Wet nurses were 
obtained for these children; they were cared 
for to the age of eight years and freed from 
slavery, and not infrequently adoptive 
parents were secured. 

The first modern foundling asylum was 
established at Milan in 787 by Archbishop 
Datheus. Similar institutions followed during 
the subsequent centuries. The architecture 
of the Hospital of the Innocents, as the 
foundling house of Florence was called, was 
the work of Brunelleschi, and the loggia 
is adorned with a series of medallions by 
Della Robbia depicting infants in the swad- 
dling clothes of the medieval period, por- 
traits which have become the symbol of 
pediatrics. 

At the Conservatorio della Ruota, a found- 
ling home established in Rome in conjunction 
with the Ospedale della Santo Spirito by 
Innocent III with accommodations for 600 


foundlings, appeared for the first time the 
ruota, a revolving cradle which enabled 
the anonymity of the child to be preserved 
when it was received at the gate. Ever 
since, this has remained a requisite of found- 
ling homes. In Germany it was called a 
Torno or Drehlade and in France, le tour. 

In the thirteenth century, many monas- 
teries were built to which were attached 
foundling asylums that were served, if pos- 
sible, by a physician and a surgeon from 
among the monks. The children brought to 
these foundling institutions were nursed by 
women, each woman, as a rule, being as- 
signed the care of six children. 

Among the Aztecs of Mexico, the Span- 
iards found an extraordinary hospital system 
fully developed upon their arrival in the 
New World. Every towu contained at least 
one hospital for the care of the sick. Each 
was amply endowed and attended by physi- 
cians who were in many ways superior in 
medical knowledge to the average practi- 
tioner of fifteenth-century Europe. The 
Mayas and the Incas also had orphan asy- 
lums before the coming of the Europeans, 
but little is known about them except that 
they were suppressed and replaced by the 
Church institutions. 

The first hospital in the New World 
operated by Europeans was probably founded 
at Santo Domingo in 1503. In 1532, Pedro 
de Gante, a great Spanish philanthropist, 
already had 500 or 600 children under his 
charge in a large school in Mexico to 
which was also attached, of necessity, a 
hospital. Another great benefactor was Vasco 
de Quiroga, who, among his many philan- 
thropies, established an institution near 
Mexico City about 1563 which included a 
hospital with wards for children and a 
foundling home where wet nurses were 
employed. 

Abandoned children were also plentiful 
in Peru. Father Luis Ojeda, moved by the 
sight of a pack of dogs devouring such 
an exposed infant in a street in Lima, organ- 
ized in that city in 1597 a foundling home 
with a ward for sick infants and with wet 
nurses to care for the babies. During the 
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next century, foundling homes were estab- 
lished in Bogota, Pernambuco, and Rio de 
Janeiro. 

The great Foundling Asylum of Mexico 
City, affectionately called “La Cuna,” was 
established on Jan. 11, 1767, and the detailed 
regulations were reprinted not so long ago 
by Leon. 

The Foundling Hospital of Paris was 
founded in 1636. Originally known as “La 
Couche,” it was taken over by St. Vincent 
de Paul in 1640; its name was changed to 
Hopital des enfans trouvés, and many im- 
provements were made in its management. 
In 1670, it was placed under government 
control and has ever since headed the ex- 
tensive system of infant welfare in France. 
It was in this institution that Billard, in 
the early part of the nineteenth century, per- 
formed the studies that led to his treatise on 
“Diseases of Infants.”” These studies were 
instigated by the complaint of Morgagni that 
little was known of the pathology of infancy, 
and Billard carried out clinical observations 
and correlated them with postmortem find- 
ings. This was the first book of its kind 
and set the style for pediatric textbooks 
for the next hundred years. 

In Ireland, a workhouse and foundling 
asylum were founded at Dublin in 1702. 
The Foundling Hospital of London, made 
famous by many great writers and artists 
of the eighteenth century who espoused the 
cause of neglected children, was established 
in 1739. In all these institutions, the failure 
to reduce the mortality rate among children 
appalled everyone concerned. 

In 1754, William Cadogan became physi- 
cian to the Foundling Hospital of London, 
and by 1768 his “Essay upon the Nursing 
and the Management of Children,” origi- 
nally written in 1748, had had many good 
effects, not the least of which was the dis- 
continuance of the universal practice of 
swaddling infants. 


CHILDREN’S HOSPITALS 


There were no hospitals limited to the 
care of sick children before the nineteenth 
century. Until then, children, when treated 
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at all, were indiscriminately treated along 
with adults in general hospitals. When a 
nursing mother had to be admitted to a 
hospital, she was as likely as not to bring 
her baby along with her. If there was a 
foundling home associated with the hospital, 
very young infants might be transferred 
there. These young infants were not wanted 
by the general hospitals, as a rule. Physi- 
cians, nurses, attendants, all felt frustrated 
with their lack of success in treatment. Even 
after children’s hospitals were established, 
infants under two years of age were seldom 
accepted because the high death rate alarmed 
the hospital management. The Massachusetts 
General Hospital cared for children from 
the time it was opened in 1811, but they 
were treated with adults both in the hospital 
and as outpatients. Many were very young, 
their mothers remaining with them. A sepa- 
rate children’s department was not estab- 
lished until 1910. 

The movement for separate hospitals for 
sick children had its real beginning in the 
second half of the eighteenth century, when, 
in 1769, George Armstrong opened his 
Dispensary for the Infant Poor in London. 
The idea had been germinating in the minds 
of many, but Armstrong, outlining the many 
reasons for his belief that inpatient care for 
young infants was impractical, firmly held 
that dispensary treatment was the ideal 
way to meet the needs of sick children. He 
labored hard and valiantly to maintain his 
clinic, often seeing more than sixty patients 
a day, but was unable to enlist effective sup- 
port and finally succumbed under the finan- 
cial and physical strain of his noble effort. 

At this dispensary, teaching was carried 
out, mothers were instructed in the care 
of well babies, and annual reports and an 
excellent “Essay on the Diseases Most Fatal 
to Infants,” which included “Rules in the 
Nursing of Children with a Particular View 
to Those Who Are Brought Up by Hand,” 
went far to persuade other practitioners 
to attend children. 

The second such dispensary, organized in 
Austria in 1787 by Joseph J. Mastalier, was 
the First Public Institution for Sick Chil- 
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dren, better known as the Vienna Clinic; 
it was more fortunate and has survived to 
the present day. Beginning as a modest 
project, it became the cradle of Austrian 
pediatrics, where preeminent specialists at- 
tracted students from everywhere. 

The first modern hospital confined to the 
care of sick children was the Hopital des 
enfants malades of Paris which was estab- 
lished by the French government in 1802. 
At the end of the eighteenth century, hos- 
pitals in general were in a deplorable con- 
dition ; with few exceptions they were loath- 
some institutions, breeders of pestilence, and 
as much feared by the sick as they were 
repugnant to the senses of sight and smell 
of the healthy. In 1785, King Louis XVI 
of France ordered an investigation of the 
Hotel Dieu of Paris. The investigators, 
among whom were outstanding members of 
the medical profession led by Tenon, as 
well as famous scientists like Laplace and 
Lavoisier, saw a hundred or more patients 
penned in a ward. Often eight or nine children 
were heaped in a single bed. Measles, small- 
pox, malignant diarrheas, and scabies were 
crowded together in each bed, children and 
adults in the same overcrowded ward. The 
report established two essential points: (1) 
that each patient should have an individual 
bed, and (2) that the children should be 
separated from adults. 

The Hopital des enfants malades was 
opened in the tenth year of the French 
Republic as a three-hundred bed hospital. 
Children between the ages of two and fifteen 
years with every kind of acute and most of 
the chronic diseases were admitted. The con- 
tagious disease wards were separated from 
the rest of the hospital by large gardens and 
courtyards. Yet even here, the original 
warnings against commingling contagious 
diseases were soon forgotten. By 1876, bed 
after bed was occupied with recognized 
cases of measles, scarlet fever, diphtheria, 
typhus, pneumonia, and tuberculosis. Similar 
conditions seem to have prevailed elsewhere. 
It was not until the end of the nineteenth 
century, when the bacteriological differenti- 
ation of disease was clearly defined and the 


antiseptic era well on its way, that separate 
institutions were provided for contagious 
diseases, and these were then excluded from 
the general hospitals. 

The Hopital des enfants malades, still the 
oldest and largest children’s hospital of 
Europe, soon became an investigating and 
teaching center where specialists such as 
Jadelot, Guersant, Trousseau, and Bou- 
chut attracted physicians from all over the 
world and published the results of their 
experiences in pediatric texts that were 
widely used. Probably the most important 
book originating here was the monumental 
three-volume work by Barthez and Rilliet 
in 1838 to 1843 that became the Bible of 
pediatricians for many years. 

More than three decades elapsed before 
other children’s hospitals began to appear. 
In 1834, through the efforts of Dr. Friede- 
burg, the Nikolai Hospital for Children of 
St. Petersburg was founded in Russia. Start- 
ing with sixty beds as a voluntary hospital 
with only meager support from the govern- 
ment, this was the second hospital for sick 
children in Europe. The third was St. Anne’s 
Children’s Hospital of Vienna, which opened 
in 1837 with twelve beds, and which soon, 
in conjunction with the Vienna Clinic and 
the Imperial Foundling House of Vienna, 
became an active seat of clinical research 
and teaching that likewise attracted many 
students from all the world. Children’s hos- 
pitals then sprang up rapidly throughout 
continental Europe: in Hungary in 1839, 
and during the next decade at Hamburg, 
Stuttgart, Ludwigsburg, and Prague. Then 
second ones were founded in Vienna, St. 
Petersburg, and Moscow, two in Turin, 
two in Berlin, others in Graz, Frankfurt- 
am-Main, Lemberg, Munich, Briinn, Cassell, 
and Bremen. 

In England there was no hospital for chil- 
dren until 1852, when The Hospital for 
Sick Children in Great Ormond Street. 
London, was founded by Dr. Charles West, 
who, having previously conducted the Royal 
Infirmary for Children in London, persisted 
in the idea of a hospital for inpatients until 
success finally crowned his efforts. A house 
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at 49 Great Ormond Street, which had once 
been the residence of the famous Dr. Richard 
Mead, was rented and furnished to accom- 
modate ten patients. Soon the ten beds 
became twenty, and before the end of the 
year the physicians were asking, as they 
still are today, for more beds. A_ special 
“fever ward” was provided for contagious 
cases, but smallpox was excluded. There 
was one nurse in charge. An autopsy room 
for the study of disease was provided, and 
the dispensary, as with nearly all other such 
hospitals, became a busy and important 
adjunct. Teaching of nurses, medical stu- 
dents, and practitioners, as well as instruc- 
tion of the public in the management of 
children, was instituted from the beginning. 
Among some of the great pediatric teachers 
there whom we might single out for mention 
were West, William Jenner, Gee, Cheadle, 
Barlow, Poynton, and Still. 

In the United States the Children’s Hos- 
pital of Philadelphia was the first such 
hospital to be opened. It was established in 
1855 and is this year celebrating its cen- 
tennial. Fathered by the Pennsylvania Hos- 
pital, which itself was the first hospital of 
its kind in the United States, the Children’s 
Hospital of Philadelphia was also largely 
influenced in its origin. by Great Ormond 
Street Hospital of London and the Hopital 
des enfants malades of Paris. It was founded 
for the children of the poor, with twelve 
beds for patients up to twelve years of age 
suffering from noncontagious diseases and 
accidents. The founders, by providing an 
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example of good medical care, as well as 
a place for the study of children and the 
dissemination of medical knowledge thus 
gained, hoped to cut down much of the 
mortality then prevailing among children. 
An outdoor dispensary was set up and even 
home care furnished. The hospital has made 
two major moves during its hundred-year 
lifetime—the first in 1867 and the second in 
1916 to its present site, where it has con- 
tinued to grow and develop into today’s 
Children’s Medical Center, with not only 
many divisions and departments for treat- 
ment, education, and research, but with affili- 
ate and cooperative arrangements with many 
outside agencies concerned with child wel- 
fare. 

Among the pioneers of American pedi- 
atrics who have been associated with the 
Children’s Hospital, space permits mention 
of only a few: John Forsyth Meigs, Louis 
Starr, John P. C. Griffith, Alfred Hand, 
John Gittings, A. Graeme Mitchell, Howard 
C. Carpenter, all of particular pride to us 
in Philadelphia. 

The Children’s Hospital of Boston was 
the second children’s hospital in this country, 
established in 1869 with twenty beds. Other 
major children’s hospitals were founded at 
Washington, D. C., and New York in 1870; 
Albany, San Francisco, and Toronto, Can- 
ada in 1875; Detroit in 1877, and St. Louis 
in 1879. The Royal Alexandra Hospital for 
Children of Sydney, Australia, was founded 


in 1880. 
7043 Elmwood Ave. (42). 
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Case Reports 


CUSHING’S SYNDROME 
Report of a Case in an infant Twelve Weeks Old 


LEON W. POWELL Jr., M.D. 

SAMUEL NEWMAN, M.D. 

and 

JOHN W. HOOKER, M.D., Danville, Va. 


USHING’S syndrome is rather rare in 
infants.* In 1949 Chute, Robinson, and 
Donohue collected from the literature 32 
cases of Cushing’s syndrome in children and 
added 1 case of their own.’ Because of dif- 
ferences of opinion about the criteria of 
Cushing’s syndrome, some cases have been 
recorded under other titles. For instance, 
in 1940 Marks, Thomas, and Warkany col- 
lected a series of cases of adrenocortical 
obesity in children, some of which apparently 
were examples of Cushing’s syndrome.* 
Cushing’s disease is the term that has 
been suggested for the cases in which the 
classical clinical features described by Cush- 
ing are associated with a basophilic adenoma 
of the pituitary. —The name Cushing’s syn- 
drome is applied in those cases where causes 
other than basophilic adenoma are found. It 
is now generally accepted that the syndrome 
is usually associated with an adrenal cortical 
tumor or hyperfunction of the adrenal cor- 
tex.® Indeed, most of the features of Cush- 
ing’s syndrome may be produced by adminis- 
tration of cortisone over long periods of time. 
The following case occurred in a baby 12 
weeks old. We believe this is the youngest 
infant on record with a full-blown Cushing’s 
syndrome. 
REPORT OF CASE 


A girl 2 months 25 days of age was admitted to 
The Memorial Hospital on Dec. 31, 1954, in coma. 


Submitted for publication Aug. 3, 1955. 

From The Departments of Pathology and Pedi- 
atrics, The Memorial Hospital. 

* References 1 and 5. 


Past History—The child was delivered by low 
forceps on Oct. 6, 1954, to a healthy, normal 26- 
year-old primipara. The mother was at term and 
had gained 30% Ib. At birth, the child weighed 
11 Ib. 4% oz.; it cried spontaneously. 

The child was seen by a physician at one month 
of age for a well-baby check up. She weighed 11 Ib. 
14 oz. The eyes appeared slanted and the tongue 
protruded. Her weight gain was considered poor. 
She was seen again at 2 months of age; this time 
she weighed 14 Ib. 10 oz. The slant-eyed appearance 
and protruding tongue were still noted. The parents 
were told that the child might not be normal and 
should be observed. The possibility of Mongolism 
was considered. 

On Dec. 20, 1954, at the age of 2 months 14 days, 
the child was seen by a second physician who 
reported a very obese child with marked hypotonia. 
She weighed 15 Ib., had eczema of the face and 
erythema of the buttocks, and the liver border was 
palpable 2 cm. below the costal margin. Further 
evaluation was deferred to permit the child’s 
development to be watched. 

The child was again seen on Dec. 26, at the age 
of 2 months 20 days, for a “cold”. She weighed 
15 lb. 8 oz. Otherwise, the physical findings were 
the same as before. 

Present Iliness—On the evening of Dec. 30, the 
child was given 3 to 4 drops of camphorated opium 
tincture because of irritability. The next morning 
she was apparently well until after feeding, when 
she suddenly became comatose and cyanotic. The 
parents also noticed a reddish spot on the back. 
The child was admitted to the hospital and placed 
in an oxygen tent. 

Physical Examination—The temperature was 
102 F, pulse rate 100, and respirations 40. The 
child was comatose and did not respond to stimuli. 
The child was obese; her eyes were Mongoloid 
in appearance, the pupils were of pinpoint size and 
did not react to light. The nape of the neck was 
large; the cheeks, large; the nose and throat, nega- 
tive, and the chest, clear. The toes and fingers were 
described as stubby. There was a soft systolic 
murmur at the apex. Below the spleen, in the left 
flank, a firm mass was felt by two observers. The 
possibilitiy of intussusception was suggested by one 
observer. The possibility of poisoning from the 
opium tincture also was considered. 

Course in Hospital—X-rays of the head and 
body revealed nothing abnormal ; laboratory studies 
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Fig. 1.—Gross photograph of both adrenal ade- 
nomas. Upper figure, left adrenal, external surface ; 
lower figure, cross section of right adrenal showing 
small tumor (dark area) in cortex. 


were not made, and no blood pressure was recorded. 
Despite oxygen, stimulants, and penicillin, the 
child remained in coma and her temperature rose 
to 106 F the day after admission. She died 35 hours 
after admission. 

Autopsy Findings—Gross Examination: The 
body was that of an obese girl 2 months 25 days 
old, weighing 15 Ib. and measuring 24 in. in length. 
There were large fat pads on the cheeks and on 
the nape of the neck, but fat was also generously 
distributed over all parts of the body. The face 
showed an aciniform dermatitis. The external 
genitalia appeared normal. There were no teeth. 

The body cavities were lined with smooth glis- 
tening membranes. The heart was enlarged and 


Fig. 2.—Postmortem photograph of the patient. 
Note obesity, fat cheek pads, and peculiar appear- 
ance of eyelids. Age: 2 mo. 25 days. 
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weighed 45 gm. The left ventricle was greatly 
hypertrophied; the right ventricle, moderately so. 
The valves, coronary vessels, endocardium, and 
epicardium appeared normal. No abnormalities 
were observed in the large vessels. The lungs 
showed moderate congestion. The left kidney 
weighed 28 gm. and was indented in its upper pole 
by the overlying adrenal mass. The right kidney 
was not remarkable. 


The left adrenal gland was replaced by a large 
nodular encapsulated tumor, which measured 6X43 
cm. and weighed 35 gm. On section, the tumor 
tissue was various shades of brown and was noted 
to be friable, soft, focally necrotic, and hemorrhagic. 
The right adrenal gland weighed 6 gm. and had 
a partly swollen central portion occupied by a 
tumor-like mass of fusiform shape lying in the 
long axis of the gland. On section, this tumor mass 


Fig. 5.—Photomicrograph of the large adrenal 
cortex adenoma (left). Note the regular cords of 
cells. x 100. 


was dark reddish brown and stood out clearly from 
the surrounding adrenal cortex. 

The brain weighed 420 gm. There was some con- 
gestion of the meninges in the occipital region. 
Cutting through the brain stem disclosed a large 
hemorrhage involving the entire central area of 
the pons and extending anteriorly. This hemor- 
rhage was about 2 cm. in diameter and had 
destroyed a rather large amount of the brain pa- 
renchyma in this region. The blood did not escape 
into the ventricles or into the subarachnoid space. 
The pituitary gland and other remaining organs 
were apparently normal grossly. 

Microscopic Examination: Heart. Sections of the 
left ventricle showed hypertrophy of individual 
muscle fibers. 

Adrenal Glands. The left adrenal gland was re- 
placed by an adrenocortical adenoma, so that only 
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a thin rim of normal adrenal cortex remained. The 
adenoma was composed of cords of fairly uniform 
rounded to polyhedral tumor cells which showed 
some variation from area to area. These cords were 
folded in some places. Foci of hemorrhage and 
necrosis were common. No mitotic figures were 
seen. In one area, pinkish-staining large bizarre 
cells with large blue-staining nuclei were noted. 
These cells showed considerable pleomorphism. 

The small adenoma in the right adrenal gland 
was composed of pink-staining bizarre cells with 
marked nuclear variation in size and shape. They 
resembled cells of the fetal cortex. The capsule 
was intact in both adenomas. Fat stains revealed 
only a few small granules of fat in the tumor cells. 
Dichromate-fixed adenoma tissue revealed no chro- 
maffin material. 

Sections of the pons showed central hemorrhage, 
recent and massive. The smaller cerebral vessels 
showed a hyaline type of arteriosclerosis. Similar 
hyaline sclerotic changes were seen in small arteries 
throughout other organs. 

The pituitary gland showed Crooke’s hyaline 
changes in the basophiles with Mallory’s aniline 
blue stain.? 

COM MENT 

Three features of this case merit comment: 
the early age of onset, the bilateral adreno- 
cortical adenomas, and the early death from 
pontine hemorrhage. 

The youngest patient with Cushing’s syn- 
drome whose case we could locate in the 
literature was that in the case recorded by 
Lightwood.’ His patient was a boy whose 
symptoms began with enlargement of the 
cheeks and chin at the age of 11 weeks. 
When the infant was examined at 18 weeks, 
the cheeks were florid and there were hard 
deposits of fat around the cheeks, shoulders, 
and scapulae. There was a slight amount of 
abnormal hairiness on the forehead, the skin 
was dry and scaly in places, and the genitalia 
were normal. The legs were somewhat 
wasted. The child did poorly and died at 
the age of 4% months. Autopsy revealed 
an adrenal “adenoma” about the size of the 
left kidney. In addition, there was marked 
hypertrophy of the left ventricle. 


Another case of Cushing’s syndrome with 
a very early onset of symptoms was reported 
by Marks and his associates.’ Their patient 
was a girl showing monstrous obesity rather 
generally distributed. Her symptoms began 


at the age of 3 months with a ravenous 
appetite and rapid weight gain. When ex- 
amined at the age of 10% months, she was 
excessively obese, with enormous fat pads of 
the cheeks, chin, and shoulders. However, 
there were also large collections of fat in the 
mammary and abdominal regions and on the 
extremities, not in accord with the usual 
“buffalo” distribution. The skin was remark- 
ably red, especially on the cheeks. On the 
forehead, cheeks, back, and pubic region 
there was an abnormal amount of brown 
hair. The genitalia were normal. The blood 
pressure varied from 200/100 to 245/145. 
The child died at one year of age, and 
necropsy revealed a 3 cm. adenoma of the 
right adrenal gland. 

Our case, too, showed a rather general 
distribution of fat in addition to its presence 
in the usual “buffalo” and “moonface” loca- 
tions. 

According to the available medical litera- 
ture, bilateral adrenocortical tumors or 
hyperplasia are rare in Cushing’s syndrome. 
Indeed, atrophy of the opposite adrenal 
gland is the rule. In 1941, Weinberg re- 
viewed 34 cases of neoplasm of the adrenal 
cortex in which both glands were examined 
at autopsy."® In 21 cases, the contralateral 
adrenal gland was atrophic ; in 2 cases it was 
absent altogether. This becomes an impor- 
tant consideration when surgical removal of 
the tumor-bearing adrenal gland is planned. 
Removal of the hyperfunctioning adrenal 
tumor is generally accompanied by post- 
operative shock. Rapaport and his asso- 
ciates report the operative mortality for 
Cushing’s syndrome associated with adrenal 
tumors as 56%.° The patients who survive 
are usually those that have been tided over 
the crisis period by adequate substitution 
therapy with adrenal cortex extracts. How- 
ever, approximately one-half of those who 
survive the immediate postoperative period 
later develop recurrences or metastases. 
Goldstein reported a case of Cushing’s syn- 
drome in an 11l-month-old infant who re- 
covered after surgical removal of an encapsu- 
lated carcinoma of the adrenal cortex.’ This 
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child was treated before and after operation 
with saline and adrenal cortex extracts. She 
appeared normal when last observed, one 
year after operation. 

Goldstein recommended early operation to 
forestall death from tumor metastases, acute 
cerebrovascular and cardiovascular accidents, 
intercurrent infections, or inanition. Our 
patient presented two tumors; the smaller 
one would undoubtedly have been overlooked 
at operation and relapse would probably have 
occurred, even if the larger tumor had been 
successfully removed. The only other case 
of Cushing’s syndrome with bilateral adrenal 
involvement that we could locate was re- 
ported by Chute and his associates.’ Their 
case was that of an 8-year-old girl with 
nodular hyperplasia. She died two days after 
surgical removal of one adrenal gland. 

Many authors have made general refer- 
ences to cerebral vascular accidents occurring 
in Cushing’s syndrome, but specific instances 
of massive cerebral hemorrhage are appar- 
ently unusual. Certainly hypertension is the 
rule. Gross stated, “There may be other 
phenomena secondary to such hypertension, 
such as . . . headache or cerebral vascular 
accident.” * He reported one case of Cush- 
ing’s syndrome in a 10-year-old girl with a 
blood pressure of 148/120, which rose to 
230 systolic. Terminally the patient devel- 
oped convulsions. At autopsy, the brain 
showed petechiae, the heart was enlarged, 
and there was a carcinoma of the adrenal 
cortex. In our case, there was marked left 
ventricular hypertrophy and a large pontine 
hemorrhage, which was the immediate cause 
of death. 

Microscopic sections of many organs re- 
vealed a hyaline degenerative arteriosclerosis 
in the smaller arteries. Such changes have 
been pointed out in other cases. These hya- 
line changes in the arteries of the brain may 
have predisposed to the terminal massive 
pontine hemorrhage. 
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SUMMARY 


A case of Cushing’s syndrome in a 12- 
week-old infant is reported; the patient is 
believed to be the youngest on record. At 
autopsy, bilateral cortical adenomas were 
found. The terminal episode was a massive 
pontine hemorrhage associated with hyaline 
arteriosclerosis and cardiac hypertrophy. The 
unusual features of the case are discussed. 
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Progress in Pediatrics 


IN INFANCY AND CHILDHOOD 


PAUL R. SWYER, M.R.C.P. (London) 
Toronto, Canada 


INTRODUCTION 


The recent recognition of the syndrome of 
partial thoracic stomach in infancy has pro- 
vided a diagnosis for a hitherto puzzling 
group of cases with vomiting as a leading 
symptom. As a result indefinite diagnoses 
such as “marasmus” or “dystrophy” are less 
frequent. This syndrome is associated with 
partial dislocation of the stomach within the 
thorax through the esophageal hiatus, the 
diaphragmatic leaves being intact. 

It is the purpose of this paper to review 
present knowledge of the subject with par- 
ticular reference to the younger age groups 
and to indicate rational management based on 
a consideration of the pathogenesis and prog- 
nosis. In this task the author has been aided 
by practical experience at the Hospital for 
Sick Children, Great Ormond Street, where 
over 100 cases have been followed for some 
years (Waterston, 1954). Discussion will be 
illustrated by reference to a small series of 18 
cases personally examined by the author dur- 
ing the last 18 months at the Hospital for 
Sick Children, Toronto. 

Much of the current confusion regarding 
pathogenesis and consequently rational treat- 
ment has arisen because of inadequate corre- 
lation of the observations of the numerous 
specialists whose common interest is within 
or around the esophagus and who frequently 
see a partial picture. 

The modern tendency to regional special- 
ization has resulted in many local diagnostic 
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and therapeutic functions being vested in one 
clinician. Allison (1951) has correlated clini- 
cal, endoscopic, radiological, and operative 
findings to delineate precise syndromes and 
their management. Of these syndromes, by 
far the most important numerically is 
esophageal hiatus herniation with compli- 
cating reflux esophagitis. 

This and related conditions are important 
in infancy and childhood and differ in some 
respects from the problems as seen in adults. 
However, only two relatively large series of 
cases in this age group have been published 
to date (Carré, I. J., Astley, R., and Smellie, 
J. M., 1952; Waterston, D. J., 1954). This 
contrasts with the numerous reports in adults. 

There are a number of conditions where a 
portion of the stomach is above the diaphragm 
which superficially resemble each other but in 
which the pathogenesis is quite different. 
Controversy has centered around the question 
of whether there is developmental shortness 
of the esophagus, often with a congenital 
stricture (Clerf and Manges, 1934), or 
whether the position of the stomach is due 
primarily to herniation through the esophag- 
eal hiatus with secondary fibrotic shortening 
and stricture formation from reflux esopha- 
gitis (Moersch, 1938). It is now becoming 
clear that both views may be correct, though 
stricture formation is almost invariably sec- 
ondary to reflux esophagitis irrespective of 
the primary condition. 


SECTION I—THE DEVELOPMENTALLY SHORT 
ESOPHAGUS 

There is a period between the 30th and 
39th days (4-12 mm. embryo) of fetal de- 
velopment during which great elongation of 
the thoracic esophagus takes place in concert 
with the general caudal migration of the 
421 


if 
2 
> 
q 
j 
é 
it. 
+ 
=e 
Ew 
&; 
‘ 4 
x 
Bs 
A 


A. M. A. 


septum transversum and thoracic structures. 
During this time the esophageal lumen is 
temporarily attenuated ( Hamilton, Boyd, and 
Mossman, 1952, pp. 221-222). Develop- 
mental faults at this stage might result in 
shortness of the esophagus and possibly stric- 
ture formation. The latter may be represented 
by the isolated membranous webs that have 
been reported, but, as Barrett (1950, 1954) 
has shown, if the literature is critically ex- 
amined and strict criteria applied, undoubted 
examples of purely developmental shortness 
are rare. 

Barrett (1950) quoted the fatal case of a 
boy of 13 years whose specimen was shown 
to him by Professor Barnard. This specimen 
had two small islets of ectopic gastric mucosa 
at the upper end of the gullet. Below these the 
esophageal mucosa stopped short. From the 
level of the arch of the aorta the mucosa was 
gastric and showed a large chronic ulcer 
which had perforated into a pulmonary vein. 
The original lesion was clearly a congenital 
short esophagus, and there was no suggestion 
of a diffuse esophageal fibrotic shortening or 
stricture. A similar case in a child is reported 
in his second paper (Barrett, 1954). 


Fig. 1.—A, tent-shaped portion of stomach is 


the stomach below the diaphragm. 
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The present series of 18 cases contains one 
example of undoubted developmental short- 
ness. 

Report oF CASE 

Case G. B.—This girl died at 6 weeks of age 
with multiple congenital anomalies including a 
nuchal meningomyelocele. There had been persistent 
vomiting since birth, and barium swallow had 
shown a malformed stomach with a supradiaphrag- 
matic pouch. At necropsy the gastroesophageal 
junction could not be pulled down lower than 4 cm. 
above the upper margin of the hiatus even when 
dissected free from all surrounding structures below 
the arch of the aorta (Fig. 1). There was no evi- 
dence macroscopically or microscopically of esopha- 
gitis or periesophagitis, and there was no narrowing 
of the esophagus or esophagogastric junction. About 
one-third of the stomach was in the chest and as- 
sumed a tented shape, being clearly differentiated 
morphologically from the tubular esophagus above. 
There was no peritoneal hernial sac. 

Other congenital anomalies included malforma- 
tion of the stomach, abnormally short duodenum, 
small pancreas, absence of the greater omentum, 
aberrant renal vessels, and the nuchal meningo- 
myelocele which had been repaired surgically. 

Death was ultimately due to aspiration pneu- 
monitis. 

The absence of esophagitis or inflammatory 
fibrotic shortening suggests that there had been a 
true failure in longitudinal development. 


seen above the diaphragm. B, the deformity of 
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This leads to the question whether all cases 
of partial thoracic stomach cannot be ex- 
plained on the basis of a deveiopmentally 
short esophagus. There is overwhelming evi- 
dence against this. The most compelling is 
that surgeons who have operated on these 
cases find that, in nearly all, it is possible to 
replace the stomach below the diaphragm 
without strain. In all 62 of the cases operated 
on at Great Ormond Street replacement was 
possible. At operation the vagus nerves ap- 
peared slack and only took up their normal 
tightness when the stomach had been replaced 
in the abdomen. In Belsey’s series of 94 cases 
(1952) there was not a single instance of 
shortening in the absence of active or healed 
esophagitis. Allison found only one example 
of true shortening in 204 cases of all ages. 


Stomach 


Diaphragm 


Fig. 2.—Blood supply of the short esophagus and 
of sliding hiatus hernia. A, developmentally short 
esophagus. The mediastinal tube lined by gastric 
mucosa is supplied by segmental branches from the 
aorta. B, true hiatus hernia. The herniated intra- 
thoracic portion of the stomach is supplied by 
branches of the left gastric artery. Reproduced with 
permission from Barrett, N. R.: Brit. J. Surg. 42; 
231-243 (Nov.) 1954. 
Harrington (1955) reported a higher inci- 
dence of 5% congenital shortness in 489 
cases of all ages. Sweet (1952) found con- 
genital shortness in 4.5% of 111 cases. 
Barrett (1954) stated that the blood supply 
of the stomach and esophagus is an additional 
guide in defining the developmentally short 
esophagus from hiatus herniation. Figure 
2A, from his 1954 paper, demonstrates that 
where the esophagus is developmentally short 
the whole of the intrathoracic tube, whether 
lined by esophageal or by gastric mucosa, is 
supplied by segmental branches from the 
aorta. In the case of primary hiatus herniation 
the supradiaphragmatic portion of the stom- 
ach is supplied by branches of the left gastric 


artery (Fig. 2B). 


Stomoth 


There are two anatomical varieties of the 
developmentally short esophagus. In one the 
external morphology of the intrathoracic tract 
is tubular but gastric mucosa extends up the 
tube in an unbroken sheet to a variable, but 
usually high level (Fig. 37). In the other 
(Fig. 3G) the external morphology of the 
intrathoracic tube changes unmistakably to 
the usual tented form of a supradiaphrag- 
matic stomach pouch, as demonstrated by 
Case G. B. (Fig. 1). 

There is therefore evidence that true 
esophageal developmental shortness can 
occur but is a rare anomaly. Such cases do 
not usually present with reflux esophagitis 
and consequent stricture formation above the 
esophagogastric junction but with one of the 
complications of a true peptic ulcer, namely, 
perforation, massive hemorrhage, or carci- 
noma in adults. One exception to this rule 
has been reported by Bosher and Taylor 
(1951), whose case of gastric-lined esoph- 
agus had a stricture due to reflux esophagitis 
above the aortic arch. 


SECTION II-—-ESOPHAGEAL HIATUS 
HERNIA: TYPES 


By comparison, cases of partial thoracic 
stomach where the shortening of the esopha- 
gus is apparent only or due to muscular or 
fibrous retraction in association with esopha- 
gitis are much commoner. 

At this point it is necessary to define the 
anatomical types of hiatus hernia. Figure 
3A-E illustrates these diagrammatically. The 
commonest is the sliding hiatal hernia ( Fig. 
3A-C), which usually has a partial hernial 
sac of peritoneum on the left side (Fig. 34). 
Then there is the rolling paraesophageal 
hiatus hernia, where the fundus or anterior 
surface of the stomach rolls around the fixed 
cardiopyloric axis into a persistant pneu- 
matoenteric recess (Hamilton, Boyd, and 
Mossman, 1952 [pp. 221-222], Barrett, 1954, 
Morris, 1954), probably passing through the 
margin of the crus (Fig. 3D). The fragment 
of crus between the hernia and the hiatus may 
disappear entirely, so that the hernia passes 
through the hiatus itself into the lower dorsal 
mediastinum toward the right. This type is 
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A. B. C. 
Bore 
creo 
rer 
3 Sliding hiatus Sliding hiatus Hiatus hernia, 
hernia hernia, ref] ux gastric ulcers 
oesophagitis 
D. E. 
Greoter 
curoture 
Para-oesophageal Mixed para- oesophageal rolling 
+ rolling hiatus hernia and sliding hiatus hernia 


Developmental short oesophagus 


a Fig. 3.—Varieties of partial thoracic stomach. 4, the sliding hiatus hernia with bare area of 
stomach above the diaphragm on the right and a sac on the left. B, sliding hiatal hernia with a 
complete sac. Inflammatory thickening of the lower esophagus, due to reflux esophagitis, is 
shown. C, sliding hiatus hernia with peptic ulceration in the stomach which may be either 
above or below the diaphragm. D, paraesophageal hiatus hernia where the greater curvature and 
fundus of the stomach have rolled around the fixed cardiopyloric axis into a preexisting sac 
passing either through the fibers of the right crus or through the hiatus itself. The cardia is 
below the diaphragm and is competent. E, mixed paraesophageal and sliding hiatus hernia. The 
cardia is above the diaphragm and is usually incompetent, exposing the patient to the dangers of 
reflux esophagitis, F, developmental short esophagus with failure of morphological differentia- 
he tion between esophagus and stomach. There is a tubular structure above the diaphragm lined 

, internally with gastric mucous membrane but externally resembling the esophagus. G, develop- 
mentally short esophagus with morphological differentiation between stomach and esophagus 
above the diaphragm. The esophagus is primarily short, and the cardia cannot be replaced below 
the diaphragm as in the case of a sliding hernia. 


Oesophageal! 
mucosa 


A 


Gastric 
mucosa 


Oo ha 
esophagus Oesophagus 


Stomach 


B 
Hiatus hernia, gastric Following repair, gastric 
mucosal reparative mucosa in oesophagus 
upgrowth remains above cardia 


Fig. 4.—To illustrate Allison’s (1953) suggestion that gastric mucosa could invade the lower 
esophagus following reflux esophagitis. Histologically esophageal glands were often found 
.. to an area of gastric mucosa above the cardia in Allison’s specimens. 
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rare in childhood. Husfeldt (1953) reported 
its presence in only 2 out of 56 cases of hiatus 
hernia. Since the cardia is in its normal posi- 
tion below the diagram, it remains competent 
and reflux esophagitis does not occur, in 
contradistinction to the situation with the 
sliding hernia. The third variety is the mixed, 
sliding and paraesophageal rolling hernia, 
ra where esophagitis is a definite hazard (Fig. 
a 3E). This classification has been elaborated 
- from that by Akerlund (1926). 

There is one further possible explanation 
for the presence of gastric mucosa in the 
lower esophagus. Following erosion by reflux, 

. repair may be upward extension of gastric 
mucosa (Allison 1953) (Fig. 4). There is 
histological support for this conception in the 
finding of esophageal mucus glands deep to 
gastric mucosa in some of Allison’s cases. 
This group may account for some of the oc- 
casional poor results of operation, since gas- 
tric secretory mucosa remains above the 
cardia after apparent satisfactory repair. It 
may also be the explanation of the cases de- 
scribed by Thomas, Rappaport, and Keogh 
(1954) of obstruction to the lower esophagus 

me by diseased ectopic gastric mucosa. 
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SECTION III—ESOPHAGEAL HIATUS HERNIA: 
PATHOGENESIS 
It is now necessary to seek the answer to 
two related questions. Firstly, what are the 
mechanisms maintaining the cardia below the 
diaphragm, and secondly, on what does the 
competence of the cardia depend? 


MAINTENANCE OF THE CARDIA BELOW THE 
DIAPHRAGM 

In normal persons the left gastric artery 
and its mesentery hold the cardia in its nor- 
mal position (Barrett, 1952, 1954). If these 
structures are lax, the cardia is permitted to 
ride up into the thorax, and the intrathoracic 
loculus can be seen at thoracotomy to be sup- 
plied by branches of the left gastric artery 
(Fig. 2B). The phrenoesophageal condensa- 
tions of fibroelastic tissue are believed by 
some to be important tethers. Surgeons of 
wide experience differ on the efficiency of 
these condensations, and this renders their 
importance suspect. 

The influence of size and shape of the 
hiatus must be considered. Collis, Kelly, and 
Wiley (1954) have recently produced evi- 


Weak variety Stage | 


shift to left 


Stage 3 
shift to left 


Fig. 5—The anatomy of the crura of the diaphragm, based on the work of Collis, Kelly, and 


Wiley (1954). 
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Fig. 6.—Case D. S. Mixed sliding and para- 
esophageal hernia in a child of 6 months, with a 
hiatus admitting three fingers at operation. 


dence of variation in the degree of develop- 
ment and arrangement of the fibers of the 
right crus of the diaphragm, which usually 
form the hiatus. Their paper is based on dis- 
sections of 64 diaphragms. These workers 
showed that there is a varying degree of over- 
lapping of muscle fibers making up the hiatus, 
depending on a varying shift to the left in the 
origin of the fibers making up the right mar- 
gin of the hiatus (Fig. 54-E). Those with 
no or little shift to the left and consequently 
little overlap tend to have a weak hiatus ( Fig. 
5B). Three stages of shift to the left are de- 
scribed, Stage 3 (Fig. 5E) being where the 
whole of the hiatus is formed by fibers origi- 
nating in the left crus of the diaphragm. Cer- 
tain reinforcing transverse muscle bands, the 
transverse intertendinous muscle, and the 
muscle of Low (not illustrated) also play a 
part in individual cases. The percentage dis- 
tribution of the degrees of shift is indicated 
in Figure 5. In a series of 18 cases of hiatus 
hernia reported by Collis and others, the 
hiatal muscles at operation could be classed 
as medium or weak, while in all but 2 the 
degree of overlap was poor. 

There is still controversy among surgeons 
about the relative importance of the size and 
anatomy of the hiatus. Barrett regards it as 
of secondary importance and stated that he 
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found it hard to define a normal hiatal size 
(1954). It is difficult to deny some role to an 
abnormally large hiatus in a case such as the 
following. 
Report OF CASE 

Case D. S.—This infant was brought to hospital 
because of a mild febrile convulsion. A radiograph 
of the chest was taken and an abnormal shadow 
noted behind the right heart (Fig. 64). This was 
subsequently shown by barium examination to be 
an intrathoracic loculus of stomach as part of a 
mixed paraesophageal and sliding hiatal hernia 
(Fig. 6B). Inquiry revealed that the baby had 
vomited from birth and that the mother had noted 
a splashing sound in the lower chest on swallowing. 
She had found by experience that vomiting was 
diminished by maintaining the infant in an upright 
position. The x-ray also revealed hemivertebrae 
at the 10th and 11th dorsal levels, and at operation 
the hiatus admitted three fingers. This is certainly 
abnormally large for a child of 7 months. 


Another factor may be involved in regard 
to the hiatal orifice. The crural fibers encircle 
the lower end of the esophagus rather as the 
puborectalis muscle encircles the rectum. 
Allison regarded this encircling action in both 
muscles as important in closing off the respec- 
tive tubes. This is true, but the sling has 
another and more important function. The 
hiatal muscle sling fits into the incisural 
groove between stomach and esophagus. This 
groove is dependent on the oblique muscle 
condensation at the incisura and on the dis- 
tention of the fundus by fluid or gas. If the 
groove is maintained the hiatal sling will be 
a tether for the cardia in addition to those 
afforded by the left gastric artery and its 
mesentery and the phrenoesophageal liga- 
ment (Fig. 7). 


iatal sling tether at 
Hiatus with aa incisura 
overlapping 


fibres 


“Mucous membrane 
flap valve at 
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Oblique muscle 
fibres | 
maintaining 
incisural 
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Fig. 7—The anatomy of the cardia, with some of 
the extrinsic and intrinsic mechanisms of com- 


petence. 
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These factors making for stability of the 
cardia are peculiar to the individual and de- 
pendent on developmental, anatomical varia- 
tion. It is conceivable that those individuals 
born with a high degree of mobility of the 
cardia will present with hiatus herniation 
neonatally. Data from this and other papers 
suggest that this is a not inconsiderable 
group. Lower degrees of motility may only 
result in herniation if some special strain is 
placed on the orifice. In infants there are 
several reports of the association of congenital 
pyloric stenosis with hiatus hernia ( Pilcher, 
1951; Waterston, 1954); it is tempting to 
postulate that the distention of the stomach 
and frequent violent vomiting, by raising 
intra-abdominal pressure, can cause herni- 
ation of an inherently mobile cardia. In adults 
hiatus herniation is commonest over the age 
of 50 years, where obesity raising intra- 
abdominal pressure, lack of muscular tone, 
and diminution in elastic tissue have been 
suggested as factors. Similar considerations 
in regard to raised intra-abdominal pressure 
may explain the frequency of hiatus herni- 
ation during pregnancy (Rigler and Eneboe, 
1935; Allison, 1943; Rennie, Land, and 
Park, 1949; Nicholson, 1952). 

Other intra-abdominal disease, such as 
cholecystitis, by reflex vagal stimulation may 
cause longitudinal contraction of the esopha- 
gus, thus pulling the stomach up (Smithers, 
1950). This theory does not account for the 
many cases where no other disease is present, 
especially in childhood, and the balance of evi- 
dence is against it. Gilbert, Dey, and Rall 
(1946) gave etiological importance to emo- 
tional and reflex factors and subscribed to the 
vagal-stimulation theory. However, the ill 
humor of many infants with hiatus hernia is 
more likely to be due to the pain of esopha- 
gitis than to be the cause of vagal stimulatory 
esophageal retraction. 


THE MECHANISM OF COMPETENCE AT THE CARDIA 


Dornhorst, Kent Harrison, and Pierce 
(1954) have shown by simultaneous radi- 
ology with barium swallows and capacitance 
electromanometric pressure readings in the 
esophagus and stomach of normal subjects 


that the functional cardiac valve extends over 
about 5 mm. at the esophagogastric junction 
and offers a resistance to forward flow into 
the stomach of approximately 4 mm. of 
mercury. The time required for the cardia to 
yield to a bolus (0.5 seconds) suggested more 
a valvular than a sphincteric mechanism to 
the authors. During a moderately deep in- 
spiration there is a pressure difference of 
15 mm. of mercury between stomach and 
esophagus favoring reflux. During strong 
inspiration against a closed glottis, this pres- 
sure differential was shown to rise to as much 
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Fig. 8.—Pressures in the stomach (upper trace) 
and esophagus (lower trace) of a normal individual 
during strong inspiration against a closed glottis 
(Miiller’s procedure). Note that there is no tendency 
to equalization of pressures indicating complete 
cardial competence. Reproduced with permission 
from Dornhorst, A. C.; Harrison, K., and Pierce, 
J. W.: Lancet 1:695-698 (April 3) 1954. 


as 80 mm. of mercury ( Fig. 8). In both cases 
there was no tendency for the pressures to 
equalize, indicating complete competence of 
the cardia. From observations on the human 
stomach at operation these authors believed 
that extrinsic mechanisms had little to do 
with competence of the cardia. They postu- 
lated that the muscularis mucosa pulled the 
lax mucosa at the cardia into some flap or 
funnel valvular form. In two cases at opera- 
tion, manipulation of the cardia with the 
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Diagram of Pressuresin Oesophagus, Stomach and 
Supra-diaphragmatic Stomach Pouch of a Hiatus Hernia 


Hiotus Hernia 
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Hiatus Hernia 


Normal Cardia Incompetent | Cardia Competent 
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Pierce, 1955 ond Creomer,'!955 


Fig. 9.—A, the inverse relationship of pressure in the esophagus and stomach is shown in a 
normal subject. B, the congruence of pressures in the esophagus and stomach is shown in the 


case of a patient with a hiatus hernia and an incompetent cardia. C, the pressures in another 
case of hiatus hernia show the normal inverse relationship indicating cardial competence. A 


fundus making approximately a right angle 
with the esophagus produced gastroesopha- 
geal incompetence. They discounted the in- 
fluence of the angle of entry of the esophagus. 


This electromanometric work has recently 
been extended by Creamer (1955). He has 
shown that the occurrence of reflux initiates 
a positive pressure wave in the esophagus and 
that in the presence of esophagitis heartburn 
followed within 30 seconds. He further 
showed that in some patients with hiatus 
hernia, instead of the normal inverse relation- 
ships (Fig. 94), pressure changes in the 
herniated stomach and in the esophagus were 
closely comparable, indicating persistent in- 
competence at the cardia (Fig. 9B). In the 
majority of examples of hiatus hernia the 
pressure changes across the cardia showed 
that incompetence was not constant (Fig. 
9C). This supports Aylwin’s (1953) obser- 
vation that many cases of hiatus hernia do 
not have reflux and so do not develop esopha- 
gitis. Some changes in bodily position, even 
in normal individuals, were associated with 
reflux, though such changes did not cause 
any important rise in the pressure differential 
across the cardia. Consequently Creamer con- 
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momentary fall in pressure is registered where the pressure recording tube slips above the cardia. 


sidered that, when bodily position was varied, 
alteration in the anatomical configuration of 
the cardia and its postulated mucosal flap 
valve permitted reflux. Reflux was most 
likely to occur while lying supine or when 
bending forward. 

Support for this idea of an intrinsic mu- 
cosal valve as the primary agent of compe- 
tence of the cardia comes from the observa- 
tion that, if a thoracoscope is passed into the 
stomach at operation, it is extremely diffi- 
cult, if not impossible, to discern the cardiac 
orifice, owing to pouting of the mucosa ( Bar- 
rett, 1954). Further support comes indirectly 
from O’Mullane’s (1954) observation that 
total somatic and therefore phrenic paralysis 
by muscle relaxants during anesthesia, even 
when associated with the Trendelenburg po- 
sition, did not result in gastric reflux into the 
esophagus. It is unlikely, therefore, that the 
“diaphragmatic pinch-cock” is of major im- 
portance in securing competence. 

It is common knowledge that there is no 
anatomical cardial sphincter. The presence of 
a functional sphincter has hitherto been in- 
ferred from the radiological observation that 
a column of barium frequently remains ap- 
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PARTIAL THORACIC STOMACH AND 
parently held up in the esophagus for some 
seconds before being swept on into the stom- 
ach by a peristaltic wave. Dornhorst and 
others (1954) suggested that this momentary 
hold-up could equally well be due to the nor- 
mal pressure differential across the cardia be- 
fore it is annulled by a peristaltic wave. It 
is difficult to invoke an important sphincter 
mechanism which does not exist anatomically, 
and there are good experimental grounds for 
accepting Dornhorst’s and his associates’ ex- 
planation of the radiological appearance. 

It has been shown experimentally with the 
isolated stomach and esophagus that the more 
acute the angle of entry of the esophagus into 
the stomach, the higher the pressure needed 
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tence is shown by the success of operations 
designed for its reconstitution. 

The mucosal valve and the incisural angu- 
lar theories of closure of the cardia are 
complementary in that restoration of the 
angle in a given case of hiatus hernia would 
enable a presumed mucosal flap valve to 
function (Fig. 10). 


SECTION IV—-THE SYNDROME OF REFLUX 
ESOPHAGITIS 
HIsToRY 
In 1919 Pringle and Teacher described 15 
cases of severe fatal illness characterized by 
vomiting where severe antemortem digestion 
of the lower esophagus had occurred. The 


Fig. 10.—Illustrating the effect of operative reduction of a hiatus hernia in restoring the 


normal anatomy of the cardia. 


within the stomach to produce reflux (Bar- 
rett, 1952, Collis, Kelly, and Wiley, 1954). 
Anatomically the intrinsic oblique muscle 
fibers of the stomach form the apex of the 
incisural angle (Fig. 7). It is in maintaining 
this incisural angle that the extrinsic mecha- 
nisms reinforce the intrinsic. The crural fibers 
of the hiatus loop over the incisura and help 
to maintain the angle and close the esophag- 
eal tube. Furthermore, in inspiration, when 
the pressure differential across the cardia is 
greatest in favor of reflux, the crural fibers 
contract in unison with the rest of the dia- 
phragm, pulling down the incisura and so 
preventing a widening of the angle. The 
importance of this angle in securing compe- 


significance of these observations was not 
generally appreciated for some years. In 1929 
Chevalier Jackson, in a paper on ulceration 
of the esophagus, ascribed the lesions pri- 
marily to septic foci usually in the tonsils 
though he did not exclude the possibility that 
gastric reflux tended to perpetuate ulceration. 
Also in 1929, Friedenwald, Feldman, and 
Zinn reported 13 cases of ulceration in the 
lower esophagus. While recognizing the im- 
portance of gastroesophageal reflux, these 
authors felt that the esophageal ulceration 
was etiologically similar to ulceration else- 
where in the upper alimentary tract. They 
did not remark on the presence of hiatus 
herniae, though some of their radiographs 

429 


| 
; 
4 
4 4 \ 
: oo 
we 
j 


A. M. 


are suggestive. From 1938 onward a num- 
ber of authors suggested the primary etio- 
logical importance of gastric reflux in the 
causation of ulceration of the lower esophagus 
(Moersch, 1938; Briggs, Dick, and Hurst, 
1939; Feldman, 1939; Allison, 1943; John- 
stone, 1943). In 1950, Ferguson, Sanchez- 
Palomera, Sako, Clatworthy, Toon, and 
Wangensteen showed experimentally the 
dramatically deleterious effect of acid peptic 
juice perfused through the esophagi of living 
animals. The experiments often culminated 
in perforation within one hour. Allison and 
his co-workers (1943, 1946, 1948, 1951), 
Barrett (1950, 1952, 1954), and Belsey 
(1952, 1953, 1954), in a series of papers 
during the last 12 years, have been largely 
responsible for pointing out the frequency 
with which hiatus hernia is associated with 
reflux esophagitis and stricture formation. It 
is now generally recognized that failure of 
competence at the cardia is primary and 
ulceration and fibrosis in the esophagus 
secondary. To avoid confusion it is well to 
designate inflammation in the lower esoph- 
agus as reflux esophagitis with or without 
ulceration reserving the term peptic ulcera- 
tion for that type which occurs on absorptive 
alimentary mucus membrane only. The syn- 
drome of reflux esophagitis has also recently 
received further attention in the United 
States. Schmidt (1954) and Carver and 
Sealy (1954) reported 170 and 130 cases, 
respectively. The vast majority in both series 
were associated with hiatus hernia. 
PATHOLOGY 

Hiatus herniation is common, but not all 
cases develop reflux esophagitis or stricture. 
Aylwin (1953) carried out some experi- 
mental work in an attempt to reconcile these 
facts. He reasoned that daytime reflux was 
limited by upright posture in adults and that 
such reflux as occurred was rapidly neutral- 
ized by a protective alkaline salivary and 
esophageal secretion which could amount to 
many times the normal adult 1.5 liters daily 
due to irritative vagal reflex stimulation of 
flow. 
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At night the horizontal posture and in- 
competent cardia, in a proportion of cases, 
permit reflux which is not neutralized by 
salivary or esophageal secretion. By collecting 
this night reflux with continuous suction on 
an indwelling esophageal tube he showed 
that the volume, reaction, and pepsin con- 
centration could be correlated with the pres- 
ence and degree of esophagitis. If a sufficient 
volume of pepsin-containing juice at the right 
pH was recovered, the case invariably pre- 
sented evidence of esophagitis. These experi- 
ments were carried out on adults, but there 
is no reason to believe any essential differ- 
ence would be found in infancy and child- e 
hood, In infants who spend most of their 
life horizontaliy there is not the adult dis- 
tinction between night and day in terms of 
posture. Thus reflux may be more sustained, 
though this could be partially offset by an 
increased flow of neutralizing juices. 

In addition to the mechanical factors per- 
mitting reflux and the physiological factors 


Fig. 11.—Barium swallow outlining a long 
stricture in a 6-week-old infant. Reproduced with 
permission from Belsey, R.: Ann. Roy. Col. 
Surgeons England 14:302-322 (May) 1954. 
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controlling neutralization of peptic activity. 
Aylwin produced evidence that variations in 
the relative numbers of pepsin-producing and 
oxyntic cells in the supradiaphragmatic pouch 
affect the degree of esophagitis. 

Alkaline digestive juices from the duode- 
num may reflux, and this might be the cause 
of esophagitis, especially where partial gas- 
trectomy and esophagogastrostomy has been 
performed. 

Esophagitis may quickly produce severe 
stricture formation. Figure 11, from Belsey’s 
1954 paper, shows a long stricture in a 6- 
week-old baby. Others have also emphasized 
the rapidity with which a stricture can form 
in infants (Waterston, 1954; Hodgson, 
1954). The stricture may be either localized 
or may involve a considerable length of the 
lower esophagus. Figure 12 illustrates these 


mucosa 


Stricture 


Fig. 12.—Diagram to illustrate the two different 
types of stricture which occur as a complication of 
reflux esophagitis. That on the left is the common 
linear variety. That on the right represents “‘ascend- 
ing esophageal fibrosis.”’ Reproduced with permis- 
sion from Barrett, N. R.: Brit. J. Surg. 42;231-243 
(Nov.) 1954. 


types. A photograph of a resected longitudinal 
stricture (Fig. 13, Mr. Belsey’s case) shows 
the extreme degree of narrowing and ex- 
tensive infiltrative fibrosis which may de- 
velop in a 5-year-old child. 

These facts should point the need for care 
ful control of all cases with symptoms sug 
gestive of reflux esophagitis, including 
esophagoscopy. 


SECTION V—-ESOPHAGEAL HIATUS HERNIA: 
PROGNOSIS 


Some idea of the mortality before a rational 
therapy based on an appreciation of the patho- 
genesis was practiced can be gained from 
some of the early literature. 

Beatty (1928), in a paper entitled “Con- 
genital Narrowing of the CZsophagus,” sum- 
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marized 50 cases from the literature and 
added 8 of his own, 3 of which were museum 
specimens. Thirty-five of these fifty-eight 
cases have sufficient detail for one to be 
reasonably sure that they were examples of 
hiatus herniation complicated by stricture 
formation. In all, symptoms dated from in- 
fancy, and in many, from birth. Nine of these 
thirty-five died. Seven died before the age of 
4% years. The average length of survival was 
19 months. Three of these childhood deaths 
were due to virtually complete obstruction of 
the esophagus at the stricture. The fourth 
died of extreme emaciation, the fifth of wast- 
ing and bronchopneumonia, and the sixth of 
pneumonia following gastrostomy. The last 
case suffered a perforation of the esophagus 
by a catheter. Two women survived to the 
ages of 46 and 59 years, respectively. One 
died of dysphagia pneumonitis and the second 
of wasting. Necropsy in this case displayed 
esophageal ulceration, periesophagitis, and 
sinuses tracking into the lungs. The total mor- 
tality then in this group of 35 cases of pre- 
sumed hiatus herniation was 9, or approxi- 
mately 26%. 

Sheldon and Ogilvie (1929) reported 12 
cases of obstruction of the esophagus in chil- 
dren. In retrospect they were probably pri- 
marily due to hiatus herniation. Five of these 
twelve died. In one the cause of death was 
tuberculous meningitis. The esophagus was 
said to be normal at necropsy in spite of a 
radiological finding of obstruction of the level 
of the seventh thoracic vertebra two and one- 
half years previously. In one case there was 
no necropsy. Two others died with extreme 
wasting and marked stricture formation, 
while the last case died of bronchopneumonia 
after repeated bouginage. There was a thick 
fibrous stricture just above the diaphragm. 

It is possible that an underlying hiatus 
hernia may be present in a number of infants 
dying from aspiration pneumonitis or acute 
aspiration of vomitus, since vomiting occurs 
independently of stricture formation, and a 
small hiatus hernia may not be detected at 
necropsy. 

As the full picture of hiatus hernia in child- 
hood has only recently been recognized, too 
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Fig. 13.—Sections taken at successive levels from a stricture removed from a 5-year-old 
child by Mr. Ronald Belsey. Reproduced with permission from Belsey, R., in “Modern Trends 
in Gastro-Enterology,” edited by F. Avery Jones, London, Butterworth & Co., Ltd., 1952, p. 145. 


short a period has elapsed for a satisfactory 
appraisal of the natural history. There is 
only one record of a prolonged follow-up in 
the literature. In 1931 Findlay and Brown 
Kelly reported nine cases of what was 
then called “Congenital Shortening of the 
(Esophagus and the Thoracic Stomach Re- 
sulting Therefrom.” In 1953 Brown Kelly's 
son, H. D. Brown Kelly, was able to trace 
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six of these nine cases. All required repeated 
esophagoscopic dilatations during childhood. 
Twenty-two years later none of these six 
cases was symptom-free, though all were in 
good condition and leading relatively normal 
lives. Five out of the six complained of dys- 
phagia or retrosternal pain. Five still had a 
greater or less degree of regurgitation. Two 
needed special finely divided food and on 
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barium swallow showed a partial stricture in 
the esophagus. In a third case no mention 
was made of a stricture radiologically and no 
hernia could be detected. The case was not 
esophagoscoped. The patient complained of 
retrosternal pain and daily regurgitation in 
spite of the negative radiological findings. 

One case has been followed in this hospital 
for 12 years. 

Report oF Case 

Case T. Y.—This boy was first seen at the age 
of 9 menths, in 1943. There had been vomiting 
since one month of age, with occasional small 
hematemeses. He was not seen again until he at- 
tended at 10 years of age, when esophagoscopy dis- 
closed a stricture apparently in the midportion of 
the esophagus. This was dilated. After this he 
swallowed mercury bougies at home and progressed 
well. In recent months vomiting has become severer, 
and he returned to hospital at the age of 12 years 
7 months, weighing only 56% lb. Repeat esophagos- 
copy now shows the stricture as before with ulcera- 
tion which bled temporarily (Fig. 14). A 735 mm. 
esophagoscope was passed through the stricture 
without difficulty. The gastroesophageal junction 
was seen above the hiatus. 


There are several series of cases in infancy 
and childhood with a shorter term follow-up 
reported from Copenhagen (Wamberg, 1947 ; 
Thomsen, 1949; Gertz, Regout, and Thom- 
sen, 1951; Husfeldt, Thomsen, and Wam- 
berg, 1951). Husfeldt (1953) has recently 
summarized the results of the Copenhagen 
group with conservative and operative ( Ap- 
pendix ) treatment. He reported 25 conserva- 
tively treated cases under the age of 2 years 
when first seen. The exact length of follow-up 
is not clear. In two of the four deaths, the 
fatality was probably due to the hiatus hernia, 
since one died of “severe dyspepsia” and the 
second after jejunostomy for extreme emacia- 
tion. 

Four patients had practically no symptoms, 
but barium swallows showed in three a long 
smooth stenosis of sufficient caliber to permit 
swallowing of carefully masticated food but 
which made regurgitation difficult. The 
fourth patient still had a hernia but no ste- 
nosis. In seven the hernia was no longer 
radiologically discernible. No useful informa- 
tion was available on the remaining nine 
patients. 
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Fig. 14.—Case T. Y., age 12% 2 years, showing 
stricture formation. The tubular structure below 
the stricture is the supradiaphragmatic pouch of 
stomach. 


Waterston (1954), in an interim report on 
the cases treated at Great Ormond Street, 
had 132 cases under observation. In 62 of 
these operative replacement and repair of the 
hiatus had been carried out because of the 
threat or occurrence of complications, chiefly 
esophagitis and stricture formation. The re- 
mainder were responding satisfactorily over 
a relatively short period to conservativ. treat- 
ment. Twenty cases, or one-third of those 
operated on, had strictures in infancy or 
childhood. 

Belsey (1952) reported that operation was 
necessary in 13 out of 14 children in his 
series. This may have been a selected group, 
as he was writing from a thoracic surgical 
unit. His indications for operation were duo- 
denal obstruction in two, hemorrhage and 
anemia in two, and severe esophageal ob- 
struction in nine. In a later paper (Belsey, 
1954) he reported 50 childhood cases, out of 
250, below 10 years of age. Seventy-five per 
cent of these cases, when first seen, had 
esophagitis. 
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In rather less than half of Waterston’s 
series in infancy and childhood there was 
either established or threatened stricture 
formation due to esophagitis. 

Against this is to be set the experience of 
the group in Birmingham, in children, where 
less than 10% of the cases diagnosed in in- 
fancy were thought likely to develop an 
esophageal stricture (Smellie, 1954). It is 
presumed that this figure would apply to 
medically treated cases. From the same 
source Carré and others (1952) reported 
that only one case of esophageal stricture has 
been admitted to the Children’s Hospital. 
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relative assessment of the risk of esophagitis 
and stricture formation that the difference 
between the two groups lies. 

The published incidence of esophagitis and 
stricture formation in 1177 cases of hiatus 
herniation at all ages has been summarized 
in Table 1. This shows the incidence of 
esophagitis to be 43% and of stricture 17.7%. 
Two series of cases of reflux esophagitis due 
predominantly to hiatus herniation but also 
including a number of other causes are shown 
separately. These two series have not been 
used in the calculations of incidence of stric- 
ture formation. 


TABLE 1.—Published Incidence of Stricture and Esophagitis in Cases of Partial 
Thoracic Stomach 


Author 


Carré, Astley, and Smellie (1952) 
Waterston (1954) 

Belsey (1954) 

Nicholson (1952) 

Evans (1952) 

Harrington (1955) 


Age Group 
Mostly adult 
Children 
Children 3 15 
Children 40 
Adults “4 
Adults NK NK 14.7 
Adults NK NK 13t 

All ages 


Esophagitis 


Strictures 
Per 
Cent 
37 
<10 


17.7 


Reflux Esophagitis 


Carver and Sealy (1954) 


Av. age 


65 


51 years 


Schmidt (1954) 


Adults 47 


* NK indicates not known. 


+ This 18% includes some with malignant strictures in adults. 
{ Only 98 (76%) of these 130 cases of reflux esophagitis were associated with a hiatus hernia. 
§ 158 (98%) of these 170 cases of reflux esophagitis had hiatus hernia. 


Birmingham, yearly in the preceding 16 
years. In contrast, in one year (1951) 18 
cases of partial thoracic stomach were ad- 
mitted. They suggested that about three- 
quarters of all cases run a benign course with 
symptomatic if not anatomical cure. Of the 
remaining quarter, the majority lose their 
symptoms around 4 years of age, but a few 
progress to stricture formation. Only one of 
their 112 cases developed a stricture under 
observation. Their follow-up is still in 
progress. 

The Birmingham estimate of the number 
developing strictures (less than 10% of 112 
cases) is a fair approximation to the num- 
bers with stricture in the Great Ormond 
Street series (15% of 132 cases). It is in the 
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It may be that the published figures give 
an unduly high estimate of the incidence of 
stricture compared with the incidence of 
hiatus hernia, since most series emanate from 
surgeons in largely adult clinics who would 
be more likely to see complicated cases. 

This argument does not hold for the Birm- 
ingham series (Carré and others, 1952) or 
for Waterston’s Great Ormond Street series 
(1954), both of which represent the full ex- 
perience of cases of hiatus hernia in large 
children’s hospitals. A pediatrician should be 
conscious of the possible remote effects in 
adult life of the conditions which he is called 
upon to diagnose and treat. In fact, he has a 
special responsibility to hand on his charges 
to the adult physician without a disability that 
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could have been prevented or eliminated by 
diagnosis and correct treatment in early life. 

The frequency of stricture formation caus- 
ing important symptoms suggests that a seri- 
ous view should be taken of an esophagitis 
which does not yield quickly to conservative 
treatment. This view is strengthened by the 
several reports in the literature of serious 
stricture formation occurring within two to 
three months ( Fig. 11), while the cases were 
under observation (Allison, 1951; Waters- 
ton, 1954; Hodgson, 1954; Belsey, 1954). A 
case of hiatus hernia, weighing 13 Ib. at 17 
months of age, has recently been admitted to 
the Hospital for Sick Children, Toronto, with 
a virtually impassable stricture. 

If vomiting diminishes one should not 
necessarily believe that all is well, because, 
paradoxically, decrease in vomiting may be 
due to the formation of a moderate stricture 
(Waterston, 1954) so that close control is 
advisable. The very long-term outlook is 
obscure. It is now well recognized that hiatus 
hernia is one of the commonest findings on 
barium-meal examination in adults (Allison 
1951; Avery Jones, 1952; Hodgson, 1954). 
The following figures of incidence in adults 
having upper gastrointestinal series have re- 
cently been reported: Brick (1950) 8.93%, 
Pickard * 11%, and Evans (1952) 3%. 
Whether these are persisting or recurring 
hernias first present in infancy or childhood 
is unknown, and only very careful observa- 
tion over a long period will tell. 

Allison has demonstrated spontaneous re- 
duction by means of metal clips placed on the 
esophagogastric mucosal junction. At subse- 
quent screening the clips may be seen above 
and below the diaphragm at different times. 
It is possible that, in a proportion of cases, 
with the assumption of the upright posture, 
permanent reduction is achieved and, with 
increasing activity, growth, and muscular 
development, the hiatal and esophageal clos- 
ing and tethering mechanisms become effi- 
cient resulting in permanent cure. However, 
Astley and Carré’s (1954) impression is 
that, though symptomatic cure is usual, the 


* Pickard, C.: M.D. Thesis, University of Leeds, 
cited by Johnstone, 1952. 


PARTIAL THORACIC STOMACH AND ESOPHAGEAL HIATUS HERNIA 


partial thoracic stomach persists in nearly 
all, and this is my experience. 

Another aspect of the disease affecting 
mortality, though this applies more particu- 
larly to adults, is the liability of patients with 
hiatus hernia to develop true peptic ulcera- 
tion in the stomach, either above or below 
the diaphragm (Barrett, 1950, 1954) or in 
the duodenum. 

Gastric ulceration was strongly suspected 
though not proved in the following case. 


Report oF Case 


Case J. G.—This baby girl, with a proved hiatus 
hernia, suffered from increasingly severe, though 
intermittent, vomiting from birth. At 5 months there 
was an acute hematemesis together with melena. 
From then on vomiting continued with occasional 
blood-streaking. At 15 months of age, after a crying 
episode, the mother found a large blood clot in the 
child’s mouth and fresh blood on the pillow. The 
child was esophagoscoped four days after this, 
but there was no evidence of esophagitis or stricture 
formation. The absence of esophagitis so shortly 
after a frank hematemesis strongly suggested peptic 
ulceration below the esophagogastric junction. 


Cases of hiatus hernia often have a high 
acid curve in the stomach (Belsey, 1952). 
Barrett (1950, 1954) has distinguished be- 
tween true peptic ulceration occurring on gas- 
tric mucosa above the diaphragm and reflux 
esophagitis with ulceration of the squamous 
epithelium of the gullet. There is a distinct 
danger of perforation or severe bleeding in 
these cases of true peptic ulceration. Frank 
hematemesis is more likely to be due to peptic 
ulceration than to reflux esophagitis, where 
blood streaking or coffee-ground vomiting is 
more usual. 


SECTION VI—ESOPHAGEAL HIATUS HERNIA: 
CLINICAL FEATURES 
AGE AND Sex INCIDENCE 


Figure 15 shows the age and sex incidence 
of the 17 cases in this series. The numbers 
are too small to point any sex trend, but they 
do indicate that the disease can, and should, 
be diagnosed at a tender age. The earliest 
diagnosis was made at 4 days of age by 
esophagoscopy ; 3 were diagnosed at less than 
12 days of age ; 7 under 1 month; 13 under 6 
months, and 15 under 1 year. Waterston 
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Hiatus Hernia 


Age ot diagnosis 
15 coses under | yeor ot HSC 
N.B.. Two further coses 
presented with strictures 
at 4% ond 10 yeors 


? 


i 2 9 10 
Months 


Fig. 15.—Age and sex incidence. 
(1954) showed a roentgenogram of an infant 
of 3 days with a definite hernia, while Pilcher 
(1951) stated that he has seen several cases 
of hiatus hernia who vomited blood on the 
first day of life. 

Avery Jones (1952) reported a sex ratio 
of three females to one male in 128 adult 
cases. Allison (1951) found two females to 
one male in 176 cases, and Rennie, Land, and 
Park (1949) two females to one male in 3] 
cases. 

SIGNS AND SYMPTOMS 

Table 2 shows the mode of presentation in 
the 17 cases in this series. Vomiting is the 
most frequent complaint bringing the case to 
notice. 

Table 3 lists the four common clinical find- 
ings. Vomiting is constant, though other more 
dramatic features may sometimes thrust it 
from the limelight. Wasting and anemia are 
almost as invariable in cases of some standing, 
and the somewhat lower incidence in this 
series is due to the extreme youth of some 
of the cases. 

Vomiting is usually present from birth. In 
the absence of esophagitis it does not distress, 
and the infant will recommence avid feeding if 
given the opportunity following a bout of 
vomiting. It may be persistent or recurrent, 
with intervals of freedom of days or weeks. 
Vomiting consists of feedings, usually mixed 
with much mucus, and occurs usually during 
or after feedings. It may be bile- or blood- 
stained. Projectile vomiting has been noted 
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even in the absence of pyloric stenosis, which 
occasionally coexists. With the introduction 
of solids into the diet a reduction in vomiting 
may ensue, unless there is marked esopha- 
gitis or stricture formation, when an exacer- 
bation may be expected with obvious dys- 
phagia and regurgitation. 

Profuse oropharyngeal secretions may 
cause difficulty with respiration and choking 
over feedings. 

Constipation may result from low food 
and fluid intake. 

Failure to gain satisfactorily is almost con- 
stant and varies directly with the degree of 
vomiting and feeding difficulty. 

Hematemesis is usually confined to streak- 
ing or coffee grounds. It results from oozing 
over an area of reflux esophagitis. It was 
present in 8 of our 17 cases. There may be 
mild melena or occult blood in the stools. 

Anemia of less than 11 gm. per 100 cc. 
occurred in 13 of our cases. In one it was 
present shortly after birth and was due to 
concomitant Rhesus isoimmunization. In the 
remainder the anemia was of the hypochromic 
microcytic type and was partly dependent on 
blood loss and partly on malnutrition. Thus, 
in 5 of the 12 anemic cases, clinically obvious 
hematemesis or melena was never recorded. 
The incidence of anemia among adult cases 
of hiatus hernia has been reviewed by Ritchey 
and Winsauer (1947). 


Taste 2—Hiatus Hernia—Leading Features of 
Seventeen Cases in Infancy and 
Childhood at H. S. C. 


Leading Feature 
Vomiting 
Choking over feedings........ 
Aspiration pneumonitis 
Incidental) finding 
Emaciation 
Obstruction due to stricture... 


(marked symptoms) 


saline ee S 


TABLE 3.—Seventeen Cases of Hiatus Hernia at 
H. S. C.—Clinical Features 


Cases Vomiting Wasting 100 Ce. temesis 
17 17 13 12* 8 


* Excludes one case with anemia due to coincidental 


erythroblastosis fetalis. 


| 
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No of 
Coses 
8 
7 
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5 
3 
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Belsey speaks of the inconstant relationship 
of pain to esophagitis as judged by esopha- 
goscopy (1954) but Creamer (1955) was 
able to show that heartburn frequently fol- 
lowed within 30 seconds of reflux detected 
by pressure changes in the esophagus. The 
ill humor and intractability of some small 
infants with hiatus hernia may be the clue 
to the pain behind the lower sternum and 
dysphagia which older children and adults 
may complain of on swallowing over a raw 
area of esophagitis. Some infants learn to get 
relief from this discomfort by self-induced 
vomiting. Boring pain between the scapulae 
in adults indicates periesophagitis. 


SECTION VII—ESOPHAGEAL HIATUS HERNIA: 
DIAGNOSIS 

The first requisite is clinical suspicion, but 

confirmation is by radiology. Soresi (1919) 

made an eloquent plea for the more frequent 

recognition of diaphragmatic hernia and was 

the first to describe the technique of barium 


ESOPHAGEAL HIATUS HERNIA 


examination in the horizontal position essen- 
tial to demonstrate reflux. This technique has 
been fully discussed in a number of papers 
referring to adults by Akerlund (1926), 
Johnstone (1943, 1952), Bloom (1947), 


Stapleton (1947), and Evans (1952) and in 
children by Findlay and Brown Kelly 
(1931), Wamberg (1947), Thomsen, 
(1949), Astley and Carré (1954), and Hodg- 
son (1954). 

There are technical points of importance. 
The examination should always be made in 
the horizontal position in infants and chil- 
dren. An initial swallow of a thick bolus of 
barium will often be more informative than 
the use of a thin suspension, because a stream 
effect down one wall of a supradiaphragmatic 
pouch of stomach will be less likely to confuse 
(Fig. 168). The bolus is often held up in 
the supradiaphragmatic pouch. Following 
this it is essential that the stomach be dis- 
tended with a thin barium suspension (a 
50% weight/volume suspension is recom- 


Fig. 16.—Appearance of the barium-filled esophagus at different moments during the same 
examination. In B the stream effect gives a spurious impression of the presence of a stricture. 
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mended by Astley and Carré ; sugar and dried 
milk may be added) given most conveniently 
in the case of infants from a feeding bottle. 
If abnormal reflux is not immediately obvi- 
ous, it can usually be produced in the pres- 
ence of a hernia by the rise in intra-abdomi- 
nal pressure on crying, or external pressure 
on the abdomen. Raising the buttocks off the 
couch or the oblique prone position may help. 
These maneuvers are essential to fill the 
supradiaphragmatic pouch and to delineate 
the lower face of a possible stricture. Spot 
radiographs may show the presence of gastric 
mucosal folds above the diaphragm. Interpre- 
tation of irregularities in the barium outline 
is fraught with difficulty, and while it is some- 
times possible to deduce ulceration or reflux 
esophagitis, such deductions should be 
checked with the esophagoscope. 

Since in some cases the herniation is inter- 
mittent, or reflux may be difficult to produce 
because of relative competence at the dia- 
phragmatic hiatus, a negative radiologica! 
result in the presence of a suggestive history 
should be treated with some reserve and the 


investigation repeated. In this series a barium 
swallow was passed as normal in two cases 


though subsequent examination in one 
showed one-third of the stomach in the thorax 
and in the second esophagoscopy revealed the 
gastroesophageal junction to be above the 
diaphragm. 
EsopHAGOSCOPY 

This investigation is essential to exact diag- 
nosis of reflux esophagitis and ulceration and 
allows a stricture to be inspected and if neces- 
sary dilated. It is indicated, irrespective of 
age, whenever esophagitis or obstruction due 
to stricture or impaction is suspected. At the 
Hospital for Sick Children, Toronto, the 
situation of the gastroesophageal junction in 
relation to the diaphragm is assessed by 
fluoroscopy with the esophagoscope in situ. 


DIFFERENTIAL DIAGNOSIS 


Distinction has to be made from other 
causes of vomiting and failure to thrive. 
These are such common symptoms in infants 


+ Fearon, J. B.: Personal communication to the 
author, 1954. 
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that the task might seem formidable. Clinical 
acumen is required, but careful attention to 
the history and character of the vomiting will! 
permit selection of cases for turther ivesti- 
gation. 

In the neonatal period it is essential to ex- 
clude esophageal atresia or high intestinal 
obstruction. Though one case in this series, 
by reason of very profuse oropharyngeal 
secretions and choking over feeds, suggested 
this diagnosis, such severe symptoms in the 
immediate neonatal period are unusual in 
hiatus herniation. Vomiting due to congenital 
pyloric stenosis is unlikely before 3 or 4 weeks 
of age and is easily differentiated by feeling 
the tumor. It occasionally coexists with hiatus 
herniation ( Pilcher, 1951 ; Waterston, 1954). 

Vomiting from intracranial lesions will be 
differentiated on clinical grounds reinforced 
by special tests, such as lumbar or subdural 
puncture. 

Infections of any sort, but chiefly otitis 
media and pyelitis, may give vomiting in 
infancy but should not cause diagnostic dif- 
ficulty. 

Later in infancy and childhood, metabolic 
disorders, such as infantile renal acidosis or 
galactosemia or the cyclical vomiting syn- 
drome, should be differentiated by appro- 
priate tests. 

Finally, differentiation must be made be- 
tween the common hiatus hernia and the 
rare developmental esophageal shortness. 
Where the latter takes the form of the gastric- 
mucosa-lined esophagus (Fig. 3F), the 
situation can be suspected from the esoph- 
agoscopic recognition of gastric mucosa 
extending to a very high level in the esopha- 
gus. Where the stomach and esophagus are 
normally differentiated morphologically (Fig. 
3G and lined by their respective mucosae, 
the diagnosis can probably only be made at 
operation or necropsy by the assessment of 
the true shortness of the esophagus with 
absence of inflammatory fibrotic shortening. 


SECTION VIII—ESOPHAGEAL HIATUS HERNIA: 
COMPLICATIONS 
DysPHAGIA PNEUMONITIS 
Chronic dysphagia in adults may result in 
overflow of esophageal content into the bron- 
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chial tree with resulting pneumonitis ( Bel- 
cher, 1949). Aspiration is a hazard even in 
normal infants, but the danger is definitely 
increased where regurgitation accompanies 
hiatus hernia. In addition, as a result of re- 
flux, there is frequently a copious salivary 
and esophageal secretion (Aylwin, 1953) 
which may be aspirated from the oropharynx. 


Report oF 


Case G. S.—This baby girl was admitted at 16 
. hours of age. She was born at home and, in emer- 
gency, mouth-to-mouth inflation of the lungs was 
carried out. On starting oral feeds she choked and 
had a profuse mucoid oropharyngeal discharge. The 
breathing and cry were obstructive, but the infant 
was not cyanosed. A radiograph on the second day 
of life showed a segmental atelectasis on the right, 
with air in the anterior mediastinum and some 
surgical emphysema in the neck. On the third day 
of life laryngoscopy and bronchoscopy disclosed that 
the vestibular folds and vocal cords were red and 
swollen and that all major bronchi were filled with 
secretion which was sucked out. A tracheotomy 
was performed because of the laryngeal obstruc- 
tion and also because it was judged easier to control 
the danger of further aspiration in this way. 
Esophagoscopy was also carried out on this day 
and showed the gastroesophageal junction to be 
above the diaphragmatic hiatus. The mucous mem- 
brane in this region was red, swollen, and covered 
with exudate. 
Case G. H.—This baby girl was admitted on the 
first day of life as a severe case of erythroblastosis 
fetalis, which was successfully treated. The baby 
had been noted to have a profuse oropharyngeal 
secretion. There was a tendency to choke over feed- 
ings, and she was vomiting from two to seven 
times daily, the vomit being brownish and contain- 
ing mucus on several occasions. She always had an 
obstructive cry and respiration. Because of this, 
laryngoscopy was carried out on the sixth day of 
life and showed milk curd and mucoid discharge 
in the oropharynx and above and around the cords. 
The aryepiglottic folds were swollen and inflamed. 
On the 12th day of life a barium swallow revealed 
- a small hiatus hernia. No lung lesion developed in 
this child largely owing to the diligence of the 

nursing staff in sucking away secretions. 


Case D. T.—This baby, admitted at 3 weeks of 
age, had lost 35 oz. from his birth weight. There 
had been constant feeding difficulty since birth, 
and in hospital the infant vomited from two to five 
times daily. Investigation revealed an Escherichia 
coli pyelitis which was treated. The intravenous 
pyelogram was normal. Vomiting continued, and a 
barium swallow at 4 weeks of age suggested ob- 


AND ESOPHAGEAL 


HIATUS HERNIA 


struction at the lower end of the esophagus. The 
baby choked during the examination, and Figure 17 
shows that there was overflow of barium into the 
bronchial tree. Because of physical signs of secre- 
tion in the chest, bronchoscopy was carried out three 
days later. Thick mucoid exudate was aspirated 
from all the major bronchi. An esophagoscope was 
then passed, and the gastroesophageal junction was 
seen to be at approximately the upper surface of the 
dome of the diaphragm under fluoroscope with the 
esophagoscope in situ. 


Fig. 17.—Overflow of barium into bronchial tree 
during barium swallow in a case of hiatus hernia 


(Case D. T). 
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Fig. 18—Aspiration pneumonitis of the anterior 
division of the right upper lobe (Case R. P). 


Case R. P.—This boy was admitted at 11 weeks 
of age with a history of choking over feedings 
and a tendency to wheeze since birth, which wheez- 
ing was worse after feedings. The parents had 
noted much mucoid secretion. On admission there 
were physical signs of pneumonia, and the radio- 
graph (Fig. 18) showed a segmental lesion in the 
right upper lobe. Subsequent barium swallow con- 
firmed a hiatus hernia, and esophagoscopy disclosed 
superficial ulceration and slough on the left pos- 
terior aspect of the gastroesophageal junction, 
which was about 1 cm. above the hiatus. 


These four cases were the most marked 
examples of respiratory difficulty in the series, 
but careful analysis of the histories showed 
that seven others had milder respiratory 
symptoms, probably referable to aspiration of 
excess seromucoid secretion or feedings. One 
case in the series (Case G. B.), the only 
example of developmental shortness of the 
esophagus, finally died of aspiration pneu- 
monitis. While it is likely that gastroesopha- 
geal incompetence contributed to this mode 
of death, she also had multiple congenital 
anomalies, including a nuchal meningo- 
myelocele. 

The earlier literature. contains reports of 
cases dying from aspiration or pneumonia 
(Bund, 1918; Beatty, 1928; Sheldon and 
Ogilvie, 1929). Belsey (1953) has recently 
emphasized again the danger of pulmonary 
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atelectasis and fibrosis from recurring aspira- 
tion. It is conceivable that a number of deaths 
from this cause occur without the realization 
that there is an underlying hernia even after 
postmortem examination. 


ACUTE OBSTRUCTION 


Where a tight stricture has formed there 
is a danger of acute obstruction by impaction 
of food particles. 


REPORT OF CASE 

Case K. L.—This girl was admitted at 434 years 
of age, after a long history of intermittent dysphagia 
and vomiting. The previous week she had vomited 
“everything” and had been constipated for three 
days. On admission she weighed 23 Ib. and was 
acutely ill and dehydrated. Intravenous fluids were 
necessary. Only 3 fluid ounces of milk was retained 
on the first day. Pureed foods were regurgitated 
shortly after they were swallowed. Esophagoscopy 
revealed a very tight fibrous stricture with a 
moderate degree of esophagitis above. 


Sometimes in such cases esephagoscopy 
will reveal an impacted particle of food, such 
as a pea, which the patient is unable to dis- 
lodge by vomiting. 


PERIESOPHAGITIS 

Severe inflammation of the esophagus due 
to reflux may eventually spread to involve the 
periesophageal tissues, causing pain between 
the shoulder blades. Inflammatory fixation of 
the esophagus occurs, and, in advanced or 
neglected cases, sinuses may form tracking 
into the mediastinum or lungs. 

Inflammatory fixation of the esophagus is 
a source of surgical difficulty in reducing cer- 
tain hernias. Dissection and freeing of the 
esophagus, even up to the arch of the aorta, 
may be necessary before the cardia can be 
reduced below the diaphragm. It is obvious 
that the thoracic approach should be preferred 
where there is reason to suspect periesopha- 
gitis. 

RARER COMPLICATIONS 

Belsey (1952) mentions the possibility of 
duodenal obstruction, which was the indica- 
tion for operation in two of his cases. This is 
presumably due to dislocation of the stomach 
and kinking. 
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Volvulus or incarceration of the stomach 
may occur, especially in the paraesophageal 
type of hiatus hernia. 

The increased liability to true peptic ulcera- 
tion and its complications has already been 
mentioned in the section on prognosis. 


SECTION IX—-MANAGEMENT OF HIATUS 


HERNIA 


The objects in infancy and childhood are 
to control esophagitis by discouraging reflux 
and regurgitation and to maintain nutrition. 


MANAGEMENT—CONSERVATIVE TREATMENT 

The upright posture discourages reflux and 
should be maintained for 24 hours a day for 
a prolonged period. Some form of wooden- 
box seat lined with sponge rubber or a plaster 
of Paris chair (Hill, 1953) or a suspensory 
harness can be used both in hospital and at 
home. Another method, suggested to me by 
Dr. Neil Begg. of New Zealand, is to sus- 
pend the infant by the lateral margins of the 
diaper on an inclined mattress (Fig. 19). 
Postural treatment alone usually results in 
cessation or marked diminution in vomiting, 
with ensuing weight gain. 

If vomiting continues, thickening of the 
feedings further discourages reflux 


ESOPHAGEAL HIATUS HERNIA 
It is logical also to attempt to reduce stom- 
ach and reflux acidity by antacids. 


Severe anemia may require transfusions. 
Milder cases should be treated with iron. 


Results of conservative treatment in chil- 
dren have already been considered under the 
section on prognosis, The immediate results 
are usually excellent and are typified by the 
following case. 


Report or Case 

Case G. R.—This baby girl was admitted at 6 
days of age because of persistent vomiting and de- 
hydration. A barium swallow showed hiatus hernia. 
During the first three days in hospital there was 
repeated vomiting of feedings up to 10 times a day, 
and interstitial fluids were required. On the third 
day the infant was suspended in the upright posi- 
tion (Fig. 19). During the succeeding six days 
vomiting gradually decreased in frequency and 
amount, and weight gain started. By the end of six 
days vomiting had ceased. At the end of 29 days 
the infant had gained 2 Ib. 2 oz. 


Immediate results in the eight other medi- 
cally treated cases in this series have been 
comparable. A detailed analysis is valueless 
because of the short observation period. 


In a small proportion of cases, probably 
less than 15%-20%, conservative treatment 
will fail to control symptoms and further 
measures will be needed. 


Fig. 19.—Suspension by 
the lateral margins of the 
diaper to discourage gas- 
troesophageal reflux. 
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MANAGEMENT—PHRENIC PARALYSIS 


This procedure has achieved irregular re- 
sults as a measure to prevent reflux. 

Success appears to depend on raising the 
dome of the left diaphragm, which also raises 
the position of the fundus relative to the 
cardia. Soutter (1947) claims that as a result 
a sliding hernia could often be shown radio- 
logically to be reduced. If reduction does take 
place, the reconstitution of the incisural angle 
would presumably once again result in a 
competent mucosal valve. 

Collis, Satchwell, and Abrams (1954) have 
shown that the left phrenic nerve supplies the 
left half of the right crus in addition to the 
left leaf. These workers now advocate selec- 
tive paralysis of the left dome by cutting the 
lateral division of the phrenic nerve leaving 
the anterior and posterior divisions intact, so 
preserving crural function. This is accom- 
plished by incising the diaphragm obliquely 
backward and inward toward the hiatus up to 
the central tendon through a combined ab- 
dominothoracic incision (Collis, Kelly, and 
Wiley, 1954). Harrington (1955) performs 
a routine phrenic crush before elective repair 
and claims that it facilitates such repair. 
Sweet (1952) crushes the left phrenic nerve 
at operation. 

Harrington (1955) is of the opinion that 
it is a palliative measure and should not re- 
place operative repair. He advises permanent 
paralysis in many cases of congenital short 
esophagus or in palliation where the general 
condition does not permit of operative repair 
of a hiatus hernia. He reported that approxi- 
mately 45% of his 39 adult patients obtained 
marked to moderate relief, 40% were par- 
tially relieved, and 15% had no relief where 
phrenic paralysis alone was used. 

Childhood experience of therapeutic phren- 
ic paralysis is very meager. Husfeldt (1953) 
reported two infant cases of Dr. Petterson’s 
and three of his own, all infants, who have 
responded well to phrenic crush. Dr. Petter- 
son’s cases are symptomatically and radio- 
logically cured three years two months and 
two years eight months later, respectively. 
while his own cases showed dramatic im- 
provement over a short period of follow-up. 
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Since Husfeldt’s experience in infants it is 
possible that small sliding hernias may be 
permanently reduced after a phrenic crush, 
but it is probably impossible to know in ad- 
vance which cases may benefit, and the risks 
of esophagitis are ever present. For this 
reason this procedure is not recommended for 
most cases which do not respond to medical 
treatment. 

There is no place for permanent phrenic 
interruption in infancy or childhood because 
of the resulting interference with respiratory 
function. There is probably only a limited 
place for it in poor-surgical-risk adults. 
Phrenic evulsion is not without risks, as 
Amendola’s (1955) case report of obstruction 
due to sharp angulation of the lower esopha- 
gus around the hiatal margin showed. This 
case, a 55-year-old woman, also suffered con- 
siderable respiratory embarrassment. On the 
other hand, Pickhardt, Rafsky, and Ghiselin 
(1950) reported good results from phrenic 
paralysis in a group of 29 elderly patients. 


MANAGEMENT—SwRGICAL REPAIR OF HERNIA TO 
Controt Reriux EsopHacirtis 

If after a few weeks of adequate conserva- 
tive treatment vomiting continues, weight is 
lost or not gained, and especially if the vomit 
contains blood, the case should be reassessed, 
such reassessment to include esophagoscopy. 
If there is continuing esophagitis, operation 
should be advised to forestall stricture forma- 
tion. The decision is often difficult to make 
in individual cases, especially with our pres- 
ent incomplete knowledge of the natural his- 
tory of hiatus herniation and its sequels. Ac- 
curate endoscopic assessment is of the greatest 
help combined with the clinical condition. 

Eight cases in this series have been oper- 
ated on, six through the abdomen and two 
through combined abdominothoracic  in- 
cisions. There have been good immediate 
results in all cases as regards cessation of 
vomiting, cure of esophagitis, and subsequent 
weight gain. One case, operated on through 
a combined incision, recurred in the imme- 
diate postoperative period but had symp- 
tomatic improvement. A second, operated on 
through the abdomen, had clinical recurrence 
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eight months postoperatively, with return of 
blood-stained vomiting. The remaining six 
cases are doing well over a short period of 
observation up to one year. There has been 
no operative mortality or important post- 
operative complication. 


MANAGEMENT—CASES WITH STRICTURE: 


DILATATION 

The formation of a stricture may protect 
partially against further reflux, but the pa- 
tient starves. Dilatation allows the patient to 
eat, but may once again permit reflux, with 
further esophagitis and aggravation of the 
stricture. Moreover, in a large proportion of 
cases with stricture, there is continuing ulcer- 
ation, which requires treatment in addition 
to the stricture. To illustrate the situation 
which may arise following exclusive treat- 
ment by dilatation I will quote in full Belsey’s 
experience of a childhood case ( Belsey. 
1952). 

In one case dilatation had been adopted as the 
method of choice for relieving the dysphagia. The 
stricture had been dilated under general anaesthesia 
every month or two until the child, a girl, was eight 
years old. She was then taught to pass a bougie 
upon herself every morning before breakfast. By 
the age of fifteen years, the child was under- 
nourished, a psychological wreck, and swallowing 
with difficulty through a rigid tube of fibrous tissue, 
completely devoid of any mucosa. The resection of 
the stenosed oesophagus together with the upper 
half of the stomach followed by an oesophago- 
gastric anastomosis at the level of the aortic arch 
have completely relieved the dysphagia and mal- 
nutrition and have been instrumental in the return 
of the girl’s mental state to normal. 

One must agree with Belsey’s (1952) 
statement that such a case, and also the one 
from the same article, illustrated in Fig. 14, 
offer scant hope of satisfactory relief of dys- 
phagia by dilatation. Dysphagia is, in any 
case, according to Belsey, not dependent 
solely on obstruction by the stricture but is 
also occasioned by loss of neuromuscular 
function by the rigid fibrosed esophagus. 

Treatment by dilatation still carries the 
possibility of perforation, though happily the 
days of blind bouginage are over. The method 
of retrograde dilatation via a gastrostomy 
advocated by Tucker, Lautz, Tracy, and 
Fearon (1950) may be safer and effective. 
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Dilatation is at best a palliative and usually 
needs to be continued at intervals over a long 
period. But it is possible that a case of hiatus 
hernia with initial reflux and stricture forma- 
tion may later acquire cardioesophageal com- 
petence. Aylwin’s (1953) and Creamer’s 
(1955) work, already referred to, suggests 
that only a minority of cases have persistent 
reflux in adult life. May it not be, therefore, 
that some cases without too severe a stric- 
ture may be satisfactorily, and more or less 
permanently, treated by dilatation? Perhaps 
it will be possible in the future, by the applica- 
tion of the methods in use by Creamer and 
Aylwin, to pick out such cases for treatment 
by dilatation, while passing on those cases 
with persistent ulceration and reflux for re- 
pair or resection. 


MANAGEMENT—CASES WITH STRICTURE: REPAIR 
AND SuBsSEQUENT ENposcopic DILATATION 
In 1951 Pilcher reported the case of an 

8-week-old boy with cured congenital pyloric 
stenosis and a hiatus hernia who developed 
a stricture. Operative repair of the hernia 
was carried out, and the stricture subse- 
quently dilated endoscopically. Five months 
later there had been no recurrence of vomit- 
ing and the infant was taking his feedings 
without difficulty. 

This is a very useful method of treatment. 
Dilatation may need to be repeated on several 
occasions at increasing intervals but can 
usually be discontinued, since reflux esopha- 
gitis will in most cases have been prevented 
by hernial reduction. Carver and Sealy 
(1954) reported five cases where postopera- 
tive oral dilatation produced a satisfactory 
result, but they do not state how long the 
cases were followed. 

Barrett (1954) on the other hand, denied 
that competence could be restored by hernial 
repair following reflux esophagitis and stric- 
ture formation. He contended that inflamma- 
tion will destroy the presumed mucosal valve 
on which competence depends. This has not 
been my experience, but the question remains 
to be settled by further observation. There 
seems little doubt that most cases with an 
annular stricture where there has not been 
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too much periesophagitic fixation and fibrotic 
shortening of the esophagus can be operated 
on successfully and the cardia restored below 
the diaphragm. Some mobilization of the 
esophagus may be required. 

Where difficulty has been experienced in 
reducing the cardia below the diaphragm, 
some surgeons have adopted the device of 
anterior displacement of the hiatus to a higher 
level on the dome. Merendino, Varco, and 
Wangensteen (1949) used this operation as 
their standard technique for repair of a hiatus 
hernia and reported no recurrences in 13 
cases. They did not give details of their symp- 
tomatic results. Harrington (1955) believed 
it important to have at least 2 cm. of the 
esophagus below the diaphragm and often 
found it necessary to reform the hiatus at a 
higher level to achieve this object. Harring- 
ton did not state the number of cases in which 
this procedure was carried out, nor did he 
analyze the results separately. 

Nicholson (1952) also used this method 
in an unstated number of his earlier repairs 
but cited it as an unphysiological operation 
and was surprised that the results had not 
been bad. 

In line with recent thinking, the reconsti- 
tution of the angle of esophageal entry at a 
higher level may allow reformation of the 
mucosal valve and thus the regaining of car- 
dial competence. There are insufficient re- 
ported data to evaluate this procedure, but 
the operation is not generally popular. 


MANAGEMENT—CASES WITH SEVERE OR LONG 
STRICTURE 


Where there is a severe stricture, some 
form of plastic procedure with resection is 
necessary. Removal of the acid-bearing por- 
tion of the stomach and anastomosis of the 
remainder to the lower end of the esophagus 
after resecting the stenosed segment is one 
possibility (Belsey, 1954). 

Allison (1953) and Barrett (1954) pre- 
ferred an esophagojejunostomy, excluding 
the stomach, following resection of the stric- 
ture. Even. with this operation the risks of 
reflux esophagitis are not entirely eliminated, 
since there is a possibility that succus en- 
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tericus may reflux. Carver and Sealy (1954) 
reported this complication in 3 of their 12 
cases of esophagojejunostomy. Allison’s 
paper should be consulted for technical de- 
tails. 

These operations could also be adapted to 
deal with cases of developmental shortness of 
the esophagus where ulceration of gastric 
mucosa or, more rarely, reflux esophagitis 
are problems. 


MANAGEMENT—CASES OF PARAESOPHAGEAL 
Rotiinc Hiatus HERNIA 

There seems general agreement that the 
presence of a paraesephageal hernia is an 
absolute indication for operative repair be- 
cause of the additional dangers of volvulus, 
incarceration, ulceration, and its complica- 
tions of hemorrhage, perforation, and hour- 
glass contracture. 


MANAGEMENT—THE OPERATION FOR REPAIR OF 
Hiatus HERNIATION 

Soutter (1947) mentions that the first op- 
erative repair of a hiatus hernia was carried 
out at the Massachusetts General Hospital in 
1920 but gives no details of indications or 
technique. 

In 1925, Strauss and Hess reported three 
infant cases operated on from 1921 onward. 
They mobilized the esophagus, reduced the 
cardia below the diaphragm, and dilated 
strictures at the lower end of the esophagus 
by retrograde traction bougies, introduced 
through the stomach wall. One case was 
doing well at the end of a two-year follow-up. 
The second died of postoperative pneumonia. 
The third “recovered.” It is probable that 
these are the first reported cases of opera- 
tive reduction of hiatus hernias in infancy. 
The authors did not, apparently, recognize 
what was presumably an underlying hiatus 
hernia, and the operation was undertaken to 
dilate the strictures from below. It is likely 
that the cardia was fixed in its normal posi- 
tion by postoperative fibrosis, thus resulting 
in cure. 

This is not the place for a detailed consid- 
eration of the techniques of operation for re- 
pair of hiatus hernia. These are adequately 
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covered by Allison (1951), Belsey (1952), 
Husfeldt (1953), Collis, Kelly, and Wiley 
(1954), and Harrington (1955). 

The technical and other problems involved 
in resecting strictures are likewise discussed 
by Allison (1953), Barrett (1952, 1954) and 
Belsey (1952, 1953, 1954). From an exam- 
ination of the opinions of a number of prac- 
ticing surgeons, the following principles un- 
derlying the performance of a successful re- 
pair may be stated. 

1. Reduction of the cardia below the dia- 
phragm, a procedure which results in recon- 
stitution of the incisural angle. 

2. Fixation of the cardia and fundus of 
the stomach to the under surface of the dia- 
phragm (Fig. 10). 

3. Narrowing of the hiatus by loose stitch- 
ing, either anteriorly to increase the incisural 
angle (Collis, Kelly, and Wiley 1954) or pos- 
teriorly (Allison, 1951). 

To these some would add the following : 

4. Left phrenic paralysis, selective (Collis 
and others 1954) or total (Husfeldt, 1953, 
and Harrington, 1955). 

Where there is a residual stricture, the fol- 
lowing principle could be added: 

5. Endoscopic postoperative dilatation 
( Pilcher, 1951). 


MANAGEMENT—REPAIR OF Hiatus HERNIA: 
OPERATIVE APPROACH 

During the early days of operation on hia- 
tus hernias the abdominal route was most 
popular and still is largely, but not exclu- 
sively, preferred by Harrington (1955). 
During recent years there has been an in- 
creasing tendency to operate through the 
thorax (Soutter, 1947; Allison, 1951; Bel- 
sey, 1952; Waterston, 1954). Collis, Kelly, 
and Wiley (1954) now use a combined ab- 
dominothoracic incision, while others (Bel- 
sey, 1952, and Harrington, 1955) find it use- 
ful in selected cases. 


Choice of route must be, to some extent, 
personal to the surgeon, but there are circum- 
stances where one or the other route is obvi- 
ously preferable. For example, coexisting 
abdominal disease, such as gallstones in the 
adult, will call for laparotomy, while evi- 
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dence for periesophagitis will require the 
thoracic approach, since the esophagus will 
need to be dissected from the mediastinum. 

There has been an increasing tendency for 
thoracic surgeons to operate on cases of hia- 
tus hernia, and their approach has somewhat 
naturally tended to be thoracic. There are 
however, good reasons for the preference, 
and these have been well summarized by 
Belsey (1952) as follows: 

1. Adequate exposure of the herniated 
stomach and esophagus, which can be freed 
from the mediastinum under direct vision if 
necessary. 

2. Evaluation of any true or apparent 
shortening of the esophagus. 

3. Ease of access for repair of the pos- 
terior margin of the hiatus by approximation 
of the crural fibers behind the esophagus. 

4. Can be extended easily into a combined 
abdominothoracic approach if necessary. 

5. Lower incidence of postoperative chest 
complications by interfering less with cough 
mechanisms. 

6. Possibly a lower recurrence rate. 

To these may be added the fact that 
infants and children stand thoracotomy 
extremely well, probably better than lapa- 
rotomy. 

The results of published series of opera- 
tions on hiatus hernia have been summarized 
in Table 4. It is difficult to compare results, 
since indications for operation, age groups, 
techniques, length of follow-up, and methods 
of assessment differ widely. There is no 
doubt that surgery in selected cases is cura- 
tive and in others relieves severe symptoms. 
In the presence of a severe stricture or in 
complicated cases of paraesophageal hernia, 
it can be life-saving. 

SUMMARY 

During the last few years a new syndrome 
characterised by partial dislocation of the 
stomach into the thorax has become recog- 
nized in infancy and childhood. 

This syndrome comprises two groups of 
cases, differing in frequency, pathogenesis, 
and management. These groups are (1) 
partial thoracic stomach due to developmen- 
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tal shortness of the esophagus, and (2) par- 
vial thoracic stomach due to herniation 
through the esophageal hiatus of the dia- 
phragm. Contrary to what has been believed 
for many years, cases of esophageal hiatus 
herniation far outnumber those with congen- 
ital shortness of the esophagus. This paper 
examines the evidence on which this distinc- 
tion has been made. 

The several varieties of each group are 
described. 

The pathogenesis of hiatus hernia is exam- 
ined in detail particularly with regard to the 
mechanisms of fixation of the cardiac, which 
can be shown to be deficient in many cases. 
Reflux of gastric contents and consequent 
esophagitis is the chief hazard, and recent 
work is cited suggesting that the primary 
agent of competence at the cardiac is a mu- 
cosal valve and not a sphincter. When the 
angle of entry of the esophagus into the 
stomach is lost, as it is in hiatus herniation, 
incompetence of this valve results in a pro- 
portion of cases. 

The chief results of this incompetence are 
esophagitis, stricture formation, and malnu- 
trition, but dysphagia pneumonitis and ane- 
mia are also significant sequels. 

The natural history of hiatus hernia is 
examined, and prognosis is considered, with 
particular reference to stricture formation 
and other complications. In 1177 published 
cases of hiatus hernia of all age groups the 
incidence of stricture formation was 17.7%. 
Remaining cases appear to lose their symp- 
toms though not their herniae. In infants 
there is usually a great improvement with 
weaning onto solids. 

The common clinical features are vomit- 
ing, wasting, anemia, and hematemesis. It 
is pointed out that the diagnosis can and 
should be made during the first few months 
or even weeks of life. 

The diagnosis is made by clinical suspi- 
cion, radiology, and esophagoscopy. The 
special technique necessary for radiological 
diagnosis is discussed. The esophagoscope is 
indispensable in assessing esophagitis and 
its response to treatment and is frequently 
useful in diagnosis. 
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Differential diagnosis is considered briefly 
and is chiefly that of vomiting in the early 
months of life. 

Methods of differentiating developmental 
esophageal shortness from hiatus herniation 
are mentioned. 

Management is directed at preventing gas- 
troesophageal reflux, which controls vomit- 
ing and forestalls esophagitis and stricture 
formation. 

This is achieved conservatively by mainte- 
nance of a nearly upright position through- 
out the 24 hours, reinforced by thickened 
feedings and antacids. 

Where conservative treatment does not 
rapidly control gastroesophageal reflux, op- 
eration to repair the hernia is advised. The 
paraesophageal hernia is considered an abso- 
lute indication for operation. 

The indications for, and effectiveness of, 
various surgical treatments are assessed, in- 
cluding repair, phrenic paralysis, endoscopic 
dilatation, and resection of strictures. 

The principles of surgical repair are stated 
with regard to the pathogenesis already de- 
scribed. The most important of these princi- 
ples is the reformation of the angle of entry 
of the esophagus into the stomach by fixa- 
tion of the stomach and cardia in their nor- 
mal positions below the diaphragm. This 
enables the presumed mucosal valve to func- 
tion efficiently again. 

The treatment of cases with stricture 
solely by endoscopic dilatation is discussed 
but condemned except under special circum- 
stances which are enumerated. A few cases 
will require resection of the stricture and 
gastrojejunostomy or partial gastrectomy 
and anastomosis of the remaining stomach 
to the residual esophageal segment in the 
thorax. 

The comparative advantages of the ab- 
dominal and thoracic operative approaches 
are discussed. 

The published surgical results of the 
larger series in the literature are summar- 
ized in Table 4. 

Many of the points made in the paper are 
illustrated from a series of 18 cases seen per- 
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sonally at the Hospital for Sick Children, 
Toronto, during a recent 18-month period. 


Dr. J. H. Ebbs gave constructive criticism in 
the presentation of this paper. 

Dr. C. S. Anglin, Dr. H. W. Bain, Dr. Gladys 
Boyd, Dr. A. L. Chute, Dr. J. H. Ebbs, Dr. H. E. 
Edwards, Dr. J. Blair Fearon, Dr. E. Harkins, 
Dr. E. A. Morgan, Dr. W. T. Mustard, Dr. J. S. 
Simpson, Dr. C. E. Snelling, Dr. Clinton Stephens, 
and Dr. M. G. Wolfish provided access to cases 
under their care. 

Dr. J. D. Munn and the staff of the Department 
of Radiology provided access to radiographs. 

Miss Marguerite Drummond and the staff of the 
Department of Visual Education prepared the 
illustrations. 
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News and Comment 


PERSONAL 
Appointment of Dr. Frank Falkner.—The University of Louisville; from January, 1956. 
Dr. Frank Falkner has been appointed assistant professor of child health. Dr. Falkner is at 
present lecturer in child health, The Institute of Child Health, The Hospital for Sick Children, 
Great Ormond Street, London, and research assistant to that hospital. He is also coordination 
officer to the Centre International de l’Enfance, Paris, for their coordinated growth studies. These 
studies, taking place in different countries, have, as yet, no North American member of the 
“group.” It will be part of Dr. Falkner’s duties to set up such a cooperating growth study in 

Kentucky, and he will keep his appointment in Paris. 


Appointment of Dr. Blair Batson.—Dr. Blair Batson has been named professor of 
pediatrics and chairman of the department of pediatrics at the University of Mississippi School 
of Medicine. 

For the past year he has been assistant professor in both child health and pediatrics at The 
Johns Hopkins University School of Medicine. 


GENERAL NEWS 

Heinz Laboratory of Children’s Hospital.—A gift of $500,000 has been made by the 
H. J. Heinz Company Foundation, the Howard Heinz Endowment, and H. J. Heinz II to 
Children’s Hospital of Pittsburgh for the establishment of research chemical laboratories which 
will be known as the Heinz Laboratory of Children’s Hospital. 

In announcing this gift Mr. Heinz said, “The work of Children’s Hospital in increasing its 
outpatient services, its educational program, and its pediatrics research deserves the admiration 
and support of every Pittsburgh citizen. The importance of laboratory work in our own business 
made it seem that the creation of a thoroughly equipped laboratory would be the most appropriate 
type of gift we could provide for Children’s Hospital to assist it in attaining the immense 
objectives it has set for itself.” 

The Heinz Laboratory is to be a part of a new building now being planned. 


ANNOUNCEMENTS 

Fellowship in Pediatric Cardiology.—A Fellowship in Pediatric Cardiology under the 
auspices of the American Heart Association (Colorado Chapter) is now available at the 
Children’s Hospital in Denver. Facilities and supervision are excellent; clinical material is 
abundant. Children’s Hospital is a 210-bed fully accredited institution that has been actively 
engaged in cardiac diagnosis and treatment for many years. Graduates of Class A medical 
schools who have satisfactorily completed one or two years of hospital work are eligible. The 
stipend is $3600 per annum. Communicate at once with the Director, Cardio-Pulmonary Labo- 
ratory, Children’s Hospital, Denver 18. 
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Abstracts from Current Literature 


Prematurity and Congenital Deformities 


CONGENITAL DEFORMITIES IN CHILDREN OBSERVED OVER A FIVE-YEAR PERIOD IN THE 
CuHILpREN’s HospiraLt oF ALEXANDRIA. G. CANESTRI, Lattante 25:415 (July) 1954. 


Data are presented as to the incidences of three congenital conditions—dislocation of the 
hips, deformed feet, and torticollis—in the city of Alexandria and its environs. 

One or more of these deformities was found in about 1 of every 200 newborn infants. The 
incidence of congenital dislocation of the hip was 4.3 times as frequent in girls as in boys. The 
three essential points in the therapeutic management of congenital dislocation of the hip are 
early diagnosis, early treatment, and follow-up care. 

Of the foot deformities, 48% were talipes valgus, 36% talipes varus (club foot), and 10% in 
the metatarsal arch. Twelve per cent of the cases of congenital dislocation of the hip had 
deformities of the feet or torticollis. Thirty-three per cent of the infants with torticollis had 
one of the other two deformities. Hiccrs, Boston. 


PROBLEMS IN THE TREATMENT OF PREMATURE INFANTS. W. ToBLeR, Acta pediat. espafi. 
12:565-571 (July) 1954. 


The author gives statistical details on premature infants at the cradle home in the Canton of 
Berne in Switzerland. He discusses the question of incubators and the possibility of the use of 
Laborit’s artificial hibernation which reduces the need for oxygen to the tissues and the preven- 
tion of irreversible shock. (Many of these children, however, are already in shock at birth.) 
He also discusses the use and abuse of oxygen and the prevention of infections in the new- 


born infant. ALLEN, Santa Fe, N. Mex. 


PaRTIAL SEQUELA OF RETINOPATHY OF PREMATURE INFANTS (RETROLENTAL FIBROPLASIA). 
Marcet Letonc, ALFRED Rossier, and MARTINE FonrtTAINE, Rev. espafi. pediat. 10: 369- 
376 (May-June) 1954. 


The authors, in studying 10,001 premature infants weighing less than 2000 gm., found 136 
children with retrolental fibroplasia or the evidence of a regression of the process. While 5% 
had complete retrolental fibroplasia, the other 95% showed evidence of healing of the process. 
They describe the stages in development and hazard no guess for the cicatrization which in some 
cases merits a better prognosis in 95%. Aten, Santa Fe, N. Mex. 


ParpER CHROMATOGRAPHY IN GARGOYLISM. H. SCHOENENBERG, Monatsschr.. Kinderh. 102: 
404-407 (Sept.) 1954. 


Two children with gargoylism were found to have aminoaciduria by means of paper 
chromatography studies. Pathological amino acids noted in the urine chromatogram were 
valine, tryptophan, leucine, phenylalanine, tyrosine, arginine, proline, and cystine. Peripheral 
blood smears and bone marrow examinations did not reveal Alder granulations of leucocytes. 

Two other children with gargoylism whose leucocytes did show Alder granulations did not 
exhibit pathological aminoaciduria by paper chromatography. HARTENSTEIN, Milwaukee. 


Newborn 


NEONATAL GROWTH IN WEIGHT oF NorMAL INFANTS OF FouR DIFFERENT FEEDING 
Recimens. WiLt1aAM L. NyHAN and Morris A. WEssSEL, Pediatrics 14:442 (Nov.) 1954. 


Neonatal weight changes of 400 normal infants were studied statistically. The series was 
composed of 200 infants fed on a flexible schedule, 100 of which were breast-fed and 100 bottle- 
fed, and 200 infants fed on the conventional four-hour schedule, 100 of which were breast-fed 
and 100 bottle-fed. During the first week of life the ad-lib-fed babies had smaller weight losses 
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than the schedule-fed babies, and the bottle-fed babies had smaller losses than the breast-fed 
babies. The duration of weight loss was longer in the breast-fed babies. By the time of the six- 
week postnatal clinic visit, the group that had been breast-fed in the nursery had gained signifi- 
cantly more than the group that had been bottle-fed in the nursery. There were otherwise 
among the four groups no significant differences in weight gain during this period. It was 
felt that the observed differences among the four groups paralleled the expected differences in 


food intake. From THE AuTHORS’ SUMMARY. 


Tue First Ten Minutes. H. B. Atves, Canad. M. A. J. 71:227-234 (Sept.) 1954. 


The author, an obstetrician, presents a plea for more careful consideration of the first 10 
minutes of a baby’s life. He feels that proper supervision by the obstetrician means careful 
and constant surveillance for at least 10 minutes, rather than merely accepting a first cry. He 
believes that five minutes by the clock is required for adequate drainas,e of amniotic fluid from 
the air passage and that this should be done with the baby in a head-down position. This 
procedure becomes especially important following Caesarean section. 

The responsibility for the welfare of the infant is the obstetrician’s and should not be 


delegated to a nurse or intern. McGuican, Evanston, Ill. 


A B O Groups anp Foetat ErytHrosiastosis. EvizapetH K. TurRNeR, M. J. 
Australia 2:340-342 (Aug. 28) 1954. 


A B O incompatibility is becoming a commoner and commoner cause of erythroblastosis in 
the newborn. The A B O titer is frequently sharply increased during pregnancy. Determination 
of such a titer rise is much more difficult than the usual RH titer determination. Useful tech- 
niques for this procedure have been developed, and studies have been made. They revealed 
35% incompatible ratings, as against 13% for the RH factor. Fifty per cent of the first- 
born infants of the A B O incompatibility groups were affected. On these the Coombs test was 
negative. Transfusions in the mother apparently did not have any effect on the A B O group. 

The author’s figures revealed that the chance of RH sensitization is about half that of A B O 
sensitization. However the chance of the infant being affected in the A B O group is only 
about one-fifth of that in the RH group. McGuican, Evanston, IIl. 


PREVENTION OF HyYALINE MEMBRANE AFTER CAESAREAN SECTION. JUNE Pasn, M. J. 
Australia 2:386 (Sept. 4) 1954. 
Aspiration of the mouth and pharynx immediately on exposure of the face during Caesarean 
section has seemed to be a logical means of preventing formation of pulmonary hyaline mem- 
branes. In 60 cases no deaths have occurred from this cause with use of this technique. 


McGuiGan, Evanston, II. 


PuLMONARY HYALINE MEMBRANES IN THE NEwWsorN. K. R. Harnaes and K. H. Torp, 
Arch. Dis. Childhood 29:199 (June) 1954. 


An analysis is given of 56 infants with pulmonary hyaline membranes examined post mortem. 
The findings indicate that the first day of life is especially critical in infants presenting this 
syndrome. Most infants with hyaline membranes who died after the first day of life presented 
severe accompanying lesions at necropsy. 

Before death, a marked disproportion between the exaggerated respiratory movements and 


the diminished breath sounds was found to be an outstanding feature. 
Ketty, Milwaukee. 


ConceniTAL Lopar R. H. and L. J. Tempve, Arch. Dis. Child- 
hood 29:248 (June) 1954. 


A case of congenital lobar emphysema occurring in a newborn infant is described. A dia- 
phragmatic hernia as an associated defect was also present. 
The importance of early recognition of the condition is emphasized, as these cases tolerate 
lobectomy well. The operation is a life-saving measure. 
453 
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The symptoms are fairly constant and characteristic, and it is suggested that when an infant 
previously well and with no evidence of infection has attacks of dyspnea and cyanosis, con- 
genital lobar emphysema should be considered. KELLy, Milwaukee. 


THe ProGNostic SIGNIFICANCE OF NEONATAL ConvuLsions. Joyce B. Burke, Arch. Dis. 
Childhood 29:342 (Aug.) 1954. 

The purpose of this study was to determine the prognostic significance of neonatal con- 
vulsions. 

There were 48 cases in 8679 deliveries (0.2%). Eighteen infants (37.5%) died within a few 
days of birth. One infant was born with hydrocephalus and spina bifida. The remaining 27 
infants were followed up. Five were severely retarded mentally; spastic quadriplegia was pre- 
sent in one of these, and further convulsions had occurred in two; a sixth child was blind in 
the left eye. 

Convulsions were associated with birth trauma or anoxia in 35 cases (70%). 


Ke tty, Milwaukee. 


Acute Contagious Diseases 


MeasLes ENCEPHALITIS: A SUCCESSFUL METHOD OF TREATMENT WITH TYPHOID VACCINE. 
Evetynne G. Knour and Avpert G. Bower, California Med. 81:18 (July) 1954. 


During a 12-year period 50 patients with measles encephalitis were treated with typhoid 
vaccine—45 of them not until they were in a vegetative state. There were no deaths in the 
treated cases. All except one were clinically normal after treatment was ended. Late in the 
series it became apparent that after the clinical normal is attained and the electroencephalogram 
becomes normal, treatment should still be continued. until the cortex has been “challenged” 
repeatedly and the electroencephalogram shown to remain normal. 

The “shock” element in the treatment with typhoid vaccine was prevented by anticipating 
and circumventing the unfavorable reactions to the vaccine. 

It may take 20 to 50 treatments or more with typhoid vaccine to return a patient to normality. 
Each individual is different and responds in a different period of time. 


Pryor, Redwood City, Calif. 


ABSENCE OF TONSILS AS A FACTOR IN THE DEVELOPMENT OF BULBAR POLIOMYELITIS. 
Gaytorp W. ANDERSON, and JEANNE L. Ronpeau, J. A. M. A. 155:1123 (July 24) 1954. 
The authors state that more persons with bulbar poliomyelitis have had their tonsils out than 
those with the spinal form. If clinically recognizable poliomyelitis develops in a person who 
has had his tonsils removed the likelihood of bulbar involvement is four times as great as in 
one whose tonsils are in situ. The higher proportions of bulbar involvement in older persons 
and in recent years is due to a greater incidence of tonsillectomies. 
KIMBALL, Evanston, III. 


Tue Errect oF PENICILLIN UPON THE VIRULENCE OF C. DIPHTHERIAE. MARy GIBLIN and 
Henry Baver, Minnesota Med. 37:577 (Aug.) 1954. 

The bacteriostatic effect of penicillin in six strains of virulent Corynebacterium diphtheriae 
was demonstrated by the failure to produce visible growth after 48 hours of incubation. If these 
apparently nonvisible cultures were then transferred to Léffler’s medium, abundant growth with 
typical morphology was obtained.. 

The authors concluded that the virulence of C. diphtheriae is not lost by partial or apparently 
complete bacteriostases induced by penicillin. 

It is reasonable to assume that patients whose cultures are negative during antibiotic therapy 
may harbor virulent C. diphtheriae after therapy is terminated. Cultures taken for the purpose 
of releasing patients from restrictions should be taken no earlier than 48 hours after discon- 
tinuance of antibiotic treatment. Sroasser, Minneapolis. 
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Use or ErytHroMyYCIN IN JAMEs F, Jr., New England J. Med. 251:71 

(July 8) 1954. 

The author treated three cases of acute pharyngeal diphtheria and one case of diphtheria 
carrier state with erythromycin. Antitoxin was given to two of the acute cases in addition. 

The organisms were cleared from the nose and throat within 24 hours, and repeated cultures 
were negative. The case reports are given and the routes of administration described. 

Erythromycin is advocated as an adjunct and not a substitute for antitoxin in cases of acute 
pharyngeal diphtheria. 


WHEELOCK, Denver. 


Seconp Attack or Po.tiomyetitis. Scott B. McKeown, Northwest Med. 53:1119 (Nov.) 
1954. 
A case report is presented of a 34-year-old woman who suffered two attacks of clinical 
paralytic poliomyelitis 19 months apart. 
The author has been able to find only two other reported cases with duration between 


paralytic episodes of less than two years. 


Docter, Seattle. 


Tue SEVERITY OF POLIOMYELITIS IN Housenotps. I. Lertwicn 


and Joun M. Cuapman, Pub. Health Rep. 69:1079 (Nov.) 1954. 

In a study of 82 households with multiple cases of poliomyelitis, it has been found that 
initial cases are more likely to be paralytic than are subsequent cases and that subsequent cases 
are more likely to be nonparalytic in type as the interval between the initial and the sub- 


sequent case increases. Possible interpretations of these results are discussed. 


FroM THE AUTHORS’ SUMMARY. 


DeaFNEss Dwe To Rupecia. H. O. Lancaster, M. J. Australia 2:323-324 (Aug. 28) 1954. 

Surveys show that epidemics of rubella are frequently associated with increased incidence of 
congenital deafness. In areas where rubella is endemic, deafness will appear sporadically rather 
than in epidemic. 


McGuican, Evanston, II. 


Earty AND Late PULMONARY COMPLICATIONS IN PoLIOMYELITIS. TescoLA FRANco, Clin. 
pediat. 36:459 (June) 1954. 
In the early stages of poliomyelitis, atelectasis is the most frequent complication when some 
of the muscles of respiration are paralyzed; later in the disease, respiratory infections with 


bronchitis present the more difficult therapeutic problems. 


Boston. 


Tue Limitations IN THE UsE oF ANTIBIOTIC THERAPY IN DIPHTHERITIC INFECTIONS. 

A. Murano, Pediatria 62:32 (Jan.) 1954. 

Although antibiotics may reduce the intensity of the local lesions in patients with diphtheria, 
the disease may develop malignant characteristics if antitoxin is not also given. 

In Naples, the death rate among diphtheria patients has decreased 50% to 70% between the 
years 1946 and 1953, although the incidence of the disease has been essentially the same in each 
of the two years. 


Hicerns, Boston. 


ERYTHROMYCIN IN EXPERIMENTAL DIPHTHERIA INFECTION IN RABBITs. MICHELE PARADISO 
and CarMELo La Cauza, Riv. clin. pediat. 58:427 (May) 1954. 
The authors treated diphtheria infection in guinea pigs with erythromycin. They conclude 
‘ that this antibiotic displays a remarkable action against the Corynebacterium diphtheriae and is 
the more effective the earlier the antibiotic has been administered. 
From tHe AutTHors’ SUMMARY. 


ATYPICAL CoURSE OF MEASLES AFTER PROPHYLAXIS WITH GAMMA GLOBULIN AND MIXED 
Human Priasma. M. Brapacova and J. Mrrovsky, Pediat. listy 9:150, 1954. 

An analysis is given of the clinical picture of 44 cases of atypical measles after the prophy- 
lactic administration of gamma globulin and mixed human serum. Attention is drawn to the 
epidemiological importance of the cases in view of the difficult diagnosis and the lasting infec- 
tiousness of the mitigated measles. Susmane. 
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Acute Infectious Diseases 


Tue C-ReactivE PROTEIN DETERMINATION AS A MEASURE OF RueEUMaTIC ACTIVITY. 
N. H. SHacxman, E. T. Herrer, and I. G. Kroop, Am. Heart J. 48:599-611 (Oct.) 1954. 


C-reactive protein determinations were performed on the sera of 24 rheumatic fever patients 
in order to help determine the presence or absence of activity. 

There was a close correlation between the inactive state and a negative C-reactive protein 
determination. However, there were two instances of a negative C-reactive protein in the presence 
of rheumatic activity. 

A positive test in Sydenham’s chorea should suggest the presence of an associated carditis. 

The C-reactive protein determination was a better guide to activity than the sedimentation 
rate, which showed protracted elevation despite the inactive state. 


From THE AutTHORS’ SUMMARY. 


STAPHYLOCOCCAL INFECTIONS AND THE PROBLEM OF ANTIBIOTIC-RESISTANT STAPHYLOCOCCI. 
Westey W. Spink, A. M. A. Arch. Int. Med. 94:167 (Aug.) 1954. 


The author reviews the problem of the increasing incidence of antibiotic resistant staphylo- 
cocci. He discusses at length the various theories as to the mechanisms involved which produce 
resistant organisms and some of the basic principles related to therapy and advocates that when 
one is treating any type of staphylococcal sepsis it is essential to pursue an energetic and aggres- 
sive treatment with a combination of drugs which have been selected on the basis of sensitivity 
tests carried out in the laboratory. Jones, Chicago. 


InFEcTIOUS DiIsEASES: NINETEENTH ANNUAL REVIEW OF SIGNIFICANT PUBLICATIONS. 
Hospart A. Remann, A. M. A. Arch. Int. Med. 94:272 (Aug.) 1954. 


This is an extensive review article in which the author summarizes all of the important con- 
tributions to the field of infectious disease which were published during the year 1953. There is 
an extensive bibliography which will be useful to anyone especially interested in this subject. 


Jones, Chicago. 


THE SuRVIVAL OF TRANSFUSED REp CELLS IN ACUTE RHEUMATIC FEVER WITH REFERENCE 
To A Latent HAEMOLYTIC MECHANISM. JOHN REINHOLD, Arch. Dis. Childhood 29:201 


(June) 1954. 


The rapidity of the onset of anemia in acute rheumatic fever suggests an underlying hemo- 
lytic process. 

The survival of transfused red cells has been followed in six control cases and in eight 
children with acute rheumatic fever. In the control cases disappearance of donor red cells from 
the recipient’s circulation occurred at a steady rate, with a linear slope of elimination. In acute 
rheumatic fever there was an increased rate of disappearance of donor red cells, with a curvi- 
linear slope of elimination indicating random destruction unrelated to the normal process of 


aging. 
It is concluded that the anemia in acute rheumatic fever is due, at least in part, to a hemo- 
lytic process. Ketty, Milwaukee. 


Cyromecatic Disease. Case Report. C. Nezevor and A. Rossier, Etudes neo-natal. 3:145 
(Sept.) 1954. 


The authors report a case of cytomegalic disease with congenital icterus. 

Postmortem examination showed an acute degenerative hepatitis and cytomegalic inclusions in 
the liver, the kidneys, the thyroid, the pancreas, and the lungs. 

All attempts to inoculate the disease to animals were unsuccessful. It seems, however, likely 
that the disease is due to a viral infection. The virus is usually present in the salivary glands 
of 10%-30% of normal newborn infants. It becomes virulent only when the process generalizes 
in two kinds of circumstances: (1) during extrauterine life, favored then by thrush or adminis- 
tration of antifolic compounds; (2) during intrauterine life, causing, as toxoplasmosis, a 
fetopathy ; at birth, in most of cases, a severe hepatitis ensues, accompanied with diffuse hemor- 
rhages, erythroblastosis, and splenomegaly. Aurnces 
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PuysIoLocic OBSERVATIONS ON ARTIFICIAL RESPIRATION IN THE TREATMENT OF TETANUS. 
C. G. Enstrom, Helvet. paediat. acta 9:403 (Nov.) 1954. 


Artificial respiration in respiratory paralysis, with no special regard as to the genesis, is a 
substitution therapy in which “too much” as well as “too little” is injurious and is to be 
avoided. The size of the ventilatory volume is best controlled by means of regularly repeated 
determinations of the arterial blood gases, especially the COe tension (pCO:), whereby the job 
of the disturbed function of the respiratory center is taken over. With this method it is 
possible to maintain for weeks in optimal fashion the artificial respiration of Curare-treated 
cases of tetanus. The Engstrom respirator has proved satisfactory in artificial respiration. Our 
experiences consist of 9 cases of respiratory paralysis of cerebral origin (head injuries and 
operation), 14 cases of poliomyelitis, and 3 cases of Curare-treated tetanus. 


From THE AUTHOR’s SUMMARY. 


MopERN TREATMENT OF SEVERE TETANUS, E. Rossi, A. BopMEr, M. Betrex, and K. Grar, 
Helvet paediat. acta 9:425 (Nov.) 1954. 


The present view on the treatment of severe tetanus cases is reported. In the first case, 
“hibernation” plays an important part in recovery. The second case has been treated successfully 
by the combination of a muscle-reiaxing agent (curare) in large doses inducing flaccid paralysis, 
with artificial respiration (Engstrom respirator) and medicamentous and physical “hibernation.” 
We think that the above-mentioned method might be worth a trial in a severe case. 


From THE AuTHoRsS’ SUMMARY. 


OraL ADMINISTRATION OF PENICILLIN AS A PROPHYLAXIS IN STREPTOCOCCAL INFECTIONS 
AT A CHILDREN’s INsTITUTION. SvEN HELBOo, Nord. med. 50:1294 (Sept. 17) 1953. 


The author describes the findings in two groups of children, each composed of 70 children, 
of which one received oral treatment of penicillin, 200,000 units daily, while the other was 
untreated. At the start of treatment 9 children of the treated group and 10 of the untreated 
group had streptococci in the nasopharyngeal swab. During treatment samples were taken 


every second week. There were no streptococcal carriers or streptococcal infections among the 
treated children, nor were any penicillin-resistant streptococci or complications of the treat- 
ment given over a period of nine months observed. Forty-seven days’ hospitalization due to 
cross infections occured in the treated group, 211 in the control group. In the control group 92 
samples of streptococci were found and in the controls 20 samples of streptococci were found 
during treatment. There were 111 days of illness due to Streptococcus infection, as compared to 


none in the treated group. Waticren, Stockholm 


Chronic Infectious Diseases 


Tue Use or SeRtAL HEMAGGLUTINATION TESTS IN FOLLOWING THE CouRSE OF TUBER- 
CULOSIS IN CHILDREN. ViRGINIA H. Pepen, Kertn E. Vincent, and Epirx Rica, 
Pediatrics 14:340 (Oct.) 1954. 


In cases of known pulmonary (or meningeal) tuberculosis in which x-ray or spinal fluid 
findings have become stabilized, a rise or fall in a previously stable hemagglutinin titer is a 
reliable indication that x-ray (or spinal fluid) evidence of improvement of the diseases will 
follow within a few weeks. 

A change in hemagglutinin titer occurring simultaneously with improvement in x-ray (or 
spinal fluid) findings serves as reliable additional evidence of improvement of the disease. 

The significance of a changing hemagglutinin titer must always be evaluated with reference to 
x-ray (or spinal fluid) findings. A changing titer can be considered evidence of impending or 
beginning improvement of the disease only if the x-ray (or spinal fluid) findings are either 
static or improving. 

A changing hemagglutinin titer was useful in predicting or confirming improvement of 
tuberculous disease in 38% of the group of cases studied. In the remaining cases, a change in 
hemaggluinin titer either failed to occur at all, or did not occur until after definite x-ray (or 
spinal fluid) improvement had taken place. 
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The absolute height of the hemagglutinin titer, in itself, was of no prognostic significance in 
connection with the course of tuberculosis in children. 

In following the course of tuberculosis, the hemagglutination test is of more value in older 
children and in children with relatively mild forms of the diseases than in infants or in patients 
with severe forms of tuberculosis, because the former are more likely to develop positive tests. 

Tuberculin testing did not interfere with the use of the hemagglutination test in following 
the course of tuberculous disease. From tax Aurmoas’ Summaky. 


ISONIAZID IN THE TREATMENT OF MILIARY TUBERCULOSIS IN CHILDREN. W. P. SWEERNAM 
and E. F. Murpny, Arch. Dis. Childhood 29:338 (Aug.) 1954. 


Four children with miliary tuberculosis have been treated with isoniazid alone on a dosage 
of 10 mg. per kilogram of body weight daily for a year. One case was complicated by tuber- 
culous meningitis and another by tuberculous enteritis. Clinical improvement was rapid, and 
all remained well after treatment was stopped. Radiological improvement was slow but pro- 
gressed steadily, the lung fields being clear after 12 months’ treatment. No toxic effects were 


observed. Ketty, Milwaukee. 


INCIDENCE OF CHILDHOOD TUBERCULOSIS WITH PARTICULAR REFERENCE TO PULMONARY 
Tueercutosis. D, N. Survpurt, Indian J. Pediat. 21:195-204 (Sept.) 1954. 
Occurrence of different forms of tuberculosis in children was analyzed in a series of 523 

tuberculous children. Twenty-eight per cent of cases had pulmonary tuberculosis. Tuberculous 

adenitis comprised 90% of the extrapulmonary cases. 

In 84 cases of pulmonary tuberculosis, 22.6% had primary tuberculosis. Of the remaining 
77.4% with postprimary disease, 47.7% had cavities and 51% were bilateral. About half of the 
cases producing sputum were positive on smear alone. 

In investigating contacts of tuberculosis patients, 52.8% of Mantoux tests were positive. Jn 
the 10-15-year age groups, 98% were positive. Of 1008 contacts, 1.2% were found to have 


pulmonary tuberculosis. McGutcan, Evanston, 


oF Bones AND Jornts. H. R. Pasricnta, Indian J. Pediat. 21:218-220 
(Sept.) 1954. 
The treatment of bone and joint tuberculosis is outlined. In early cases immobilization and 
antibiotics give good results. In advanced cases, drainage, debridement, extension, and anti- 
iotics 5 sults wi is ine have been dd. . 
biotics are used. Results with this routine have been good McGuican, Evanston, Ill. 
Tue Resutts OBTAINED IN THE PEDIATRIC CLINIC OF BOLOGNA WITH THE USE oF SINGLE 
AND OF VARIOUS COMBINATIONS OF ANTITUBERCULOSIS DRUGS IN THE TREATMENT OF 
INFeEcTIONS, EspEcIALLY IN CHILDREN. L. Martonr and A. 
Espostt, Clin. pediat. 36:501 (July) 1954. 


An analysis is made of the therapeutic results obtained in the treatment of 380 children and 
31 adults with lesions of pulmonary tuberculosis and of 214 children and 117 adults with 
tuberculous meningitis since 1947. 


Streptomycin proved to be the most potent drug in exudative lesions, while isoniazid was pref- 
erable in localized and hilum gland lesions. However, alternating periods of treatment with 
streptomycin and isoniazid produced the best clinical results and the quickest recovery in pul- 


monary lesions. 

Also, in tuberculosis meningitis alternate periods of treatment with streptomycin and isoniazid 
have given the best results ; 83% of the patients treated by this combination have been cured, as 
contrasted to 60% treated by streptomycin alone and 64% by streptomycin and PAS. The per- 
centage of cures in children under 2 years of age (56%) was less than in the older patients 
(89%). 


PAS seemed of value mainly in maintaining the improvement due to the other drugs. 


Hiacerns, Boston. 
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INVESTIGATIONS AS TO THE Loss oF ImMmuNITY BY GUINEA Pics Wuicu Hap Been Vac- 
CINATED BY BCG. A. Dect Espost1, Clin. pediat. 36:531 (July) 1954. 


When guinea pigs had been vaccinated by BCG, it was no longer possible to recover live 
organisms from their tissues three to four months later. This fact probably explains why the 
immunity conferred to guinea pigs by BCG is different and less lasting than when virulent 
tubercie bacilli are used. 


Boston. 


THE SIGNIFICANCE OF SPINAL FLurp FINDINGS IN TUBERCULOUS MENINGITIS. P. NICOLAJ, 


Clin. pediat. 36:597 (Aug.) 1954. 


A study of the constituents of the spinal fluid of patients with tuberculous meningitis furnishes 
aid both in making a diagnosis and in evaluating therapeutic progress. 

The albumin content increases with the severity of the disease or from local irritation from 
the antibiotics; its highest content occurs in spinal block. 

The positive Pandy test is the first abnormal finding to appear and also the last to disappear 
as the patient gets well. 
. An increase in the number of white blood cells is also an early finding. Later variations 

usually are not significant of clinical changes, unless a purulent meningitis is developing. 


The glucose content increases with encephalitic involvement but otherwise tends to fall with 
an increase of the infectious process or as a result of streptomyin therapy. 


Variations in the chloride content will parallel those in glucose ordinarily. One exception is in 
encephalitic episodes, when the chlorides may either fall, rise, or be unchanged. A rapid fall in 
both glucose and chloride contents may be early indications of a worsening of the clinical picture. 


Hiacerns, Boston. 


CurnicaL Aspects OF NEUROSYPHILIS IN CHILDREN. G. Gomrrato and M. GomrRrato- 
Sanpruccl, Minerva pediat. 6:613 (Aug. 31) 1954. 


A extensive review of the various types of neurosyphilis in children is accompanied by a 
report of nine clinical cases. Such cases are notably less frequent at the present time; this is 
due to the advent of the penicillin therapy for syphilis. While penicillin alone gives better results 
in neurosyphilis than does the heavy-metal therapy formerly used, a combination of the two has 
been found to be even better. It is very important to begin treatment of the syphilitic pregnant 
mother and her syphilitic infant as early as possible. 


Hiccins, Boston. 


THE BLoop AND SPINAL LEvELs or THE HyDRAZIDE OF PARAAMINOSALICYLIC ACID 
FoLLow1nG Orat F. M. Curosst and M. Lins Jr., Minerva pediat. 
6:654 (Aug. 31) 1954. 


The giving by mouth of 20 mg. per kilogram of body weight of the hydrazide of para- 
aminosalicylic acid resulted in a blood concentration of the drug in excess of the minimum amount 
needed to inhibit the growth of tubercle bacilli in vitro. The drug was found to diffuse readily 
into the spinal fluid of patients with tuberculous meningitis. 


Hiacerns, Boston. 


PNEUMOTHORAX IN CHILDREN IN THE LIGHT OF MopERN TUBERCULOSIS THERAPY. 
WILHELM HeEeEsEN, Med. Klin. 49:1247 (Aug. 6) 1954. 


It is pointed out that on treatment of tuberculosis of the lungs with antibiotics alone recur- 

. rences of open tuberculosis occur. With collapse treatment by means of pneumothorax, the results 
were much better, and it is expected that with additional chemotherapy even better results could 

be expected. The indications and contraindications for treatment with pneumothorax are dis- 

cussed, as well as the duration of the treatment. 


AMBERG, Rochester, Minn. 


Serum ELECTROPHORETIC STUDIES OF TUBERCULOUS CHILDREN TREATED witH Hicu Doses 
or Isonrazip. Rotr HumBert, Monatsschr. Kinderh. 102:432-434 (Oct.) 1954. 


Forty children, ranging in ages from early infancy to 15 years, with various forms of 
tuberculosis were treated for four to six months with isoniazid in the dose of 20 mg/kg/day. 
Some patients received additional streptomycin and p-aminosalicylic acid. Electrophoretic studies 
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of serum did not reveal any evidence of hepatic damage. Toxic liver changes, either tuber- 
culous or nontuberculous, were not found to be contraindications to this high-dosage regimen 
of isoniazid. 

However, in view of limited experience with this dosage regimen, it should be used only 


experimentally at the present time. HARTENSTEIN, Milwaukee 


Speciric (BCG) IMMUNIZATION IN THE TREATMENT OF CHILDREN WITH TUBERCULOUS 
MENINGITIS. HERBERT GENz, Monatsschr. Kinderh. 102:448-450 (Oct.) 1954. 


Twenty-five children with tuberculous meningitis received three to five intracutaneous injec- 
tions of BCG vaccine at 4- to 8-week intervals in addition to streptomycin therapy. Fifteen of 
these patients survived without tuberculous meningitis three to five years later. 

Of 23 children with tuberculous meningitis in a control group who received streptomycin 
alone, only 5 were alive three to five years later and were considered cured. 


HARTENSTE!N, Milwaukee. 


THe VALUE oF THE BCG TuBERCULIN FOR THE DIFFERENTIAL DIAGNOSIS BETWEEN 
ALLERGY AFTER BCG VACCINATION AND AFTER VIRULENT INFECTION. O. RuzIcKA, 
Wien klin. Wehnschr. 66:759-762 (Oct. 8) ; 785-789 (Oct. 15) 1954. 


BCG tuberculin was prepared much like the old tuberculin from cultures which were used for 
the preparation of BCG. The problem of the possibility of distinguishing a BCG-induced allergy 
from one induced by injection with usual tubercle bacilli is discussed at length. It is noted that 
the sensitivity to tuberculin after BCG vaccination is more readily determined by the use of 
BCG tuberculin. In cases of illness after BCG vaccination, the simultaneous testing with both 
kinds of tuberculin permits in the majority of cases a more accurate decision as to whether an 
allergy due to vaccination or due to injection is present. Patch tests are preferred, and the 
necessity is stressed of considering the size of the reaction color and infiltration and, when desir- 
able, the duration. BCG tuberculin can show up a vaccination allergy earlier than old 


tuberculin. AmMBERG, Rochester, Minn. 


Diseases of Blood, Heart and Blood Vessels, and Spleen 


TREATMENT OF ACUTE LEUKEMIA WITH CORTISONE AND CoRTICOTROPIN. PHAEDON FEssas, 
M. M. Wintrose, R. B. THompson, and G. E. Cartwricut, A. M. A. Arch. Int. Med. 
94:384 (Sept.) 1954. 


The authors present a short review of the literature and, in addition, present the data on 
47 cases of acute leukemia which were treated with hormone therapy. Excellent results were 
observed in the lymphoblastic variety, complete remissions occurring in 18 out of 22 children 
(82%) 10 years of age and under and in 3 out of 9 older patients. Partial remissions occurred 
in another seven cases. There were three failures in this group. In contrast, complete remissions 
were not observed among 15 cases of acute myeloblastic leukemia, and there were only 2 
partial remissions in this group. This form of treatment also failed in one case of acute mono- 
cytic leukemia. It was the authors’ impression that the leukemic process was accelerated by 
hormone treatment in some of these cases of myeloblastic and monocytic leukemia. They suggest 
that hormone therapy should be reserved for the lymphoblastic variety of acute leukemia and 
that in any other form of acute leukemia such therapy may be contraindicated. 


Jones, Chicago. 


SturGE-WEBER SYNDROME (ENCEPHALOTRIGEMINAL ANGIOMATOSIS). GERALDINE KING 
and GaBrRreL A. ScHwarz, A. M. A. Arch. Int. Med. 94:743 (Nov.) 1954. 


The authors present a complete review of the literature dealing with this interesting and rare 
syndrome, which consists of a vascular nevus of the face, a hemiplegia contralateral to the 
cutaneous lesion, and intracerebral calcification found roentgenographically ipsilateral to the 
nevus, various abnormalities of the ipsilateral eyeball, convulsive seizures, and mental retar- 
dation. In addition, they give case reports on five patients of their own whose ages when they 
were first seen ranged from 4 months to 48 years. Only one patient presented all the classic 
signs and symptoms. The other four had various combinations of the clinical features, the 
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commonest being the facial nevi, focal seizures, and ocular abnormalities. They point out 
that the classic signs and symptoms of the Sturge-Weber syndrome may be shuffled considerably 
from case to case. Three patients were subjected to carotid angiography, and none showed 
abnormal cerebral vessels or retarded blood flow to the angiomas. Disagreement continues as 
to proper therapy, although evidence of progression in signs and symptoms has motivated 
removal of the cerebral lesions, particularly when seizures could not be adequately controlled. 
The authors feel the more radical surgical approaches are indicated only if proper anticonvulsant 
therapy has proved a total failure and if the resulting surgical defect would not surpass the 
patient's presurgical defect. The diagnosis of Sturge-Weber syndrome should be considered in 
any child who has a vascular nevus of the face. 


Jones, Chicago. 


DecREASE IN SERUM GAMMA GLOBULIN (AGAMMAGLOBULINEMIA): REPORT OF THREE 

Cases. Atvin B. Hayies, GuUNNAR B. STICKLER, and Bernarp F. McKenzie, Pediatrics 
14:449 (Novy.) 1954. 

A study has been made regarding three boys who had agammaglobulinemia and who were 
seen at the Mayo Clinic during a period of seven months. In each there was a history of 
frequent infections since infancy. All three patients demonstrated relatively normal serum 
proteins except for greatly decreased amounts of gamma globulin. The deficiency in gamma 
globulin was demonstrated by use of paper electrophoretic analysis of serum proteins. 

One of the patients, an infant, died while under treatment at the clinic. The second patient 
continued to have frequent infections in spite of the administration of gamma globulin at frequent 
intervals; he died later at home. The third patient has been maintained in good health by 
monthly injection of gamma globulin. Seow ran Summary. 


HEMOLYTIC AND PANCY7OPENIC SYNDROME ASSOCIATED WITH LETTERER-SIWE DISEASE. 
L, Lipton, Pediatrics 14:533 (Nov.) 1954. 

. Two cases of Letterer-Siwe disease are described in which a hemolytic mechanism was the 
probable cause of the associated anemia. A review of the pertinent literature indicates that this 
may be an integral part of the disease in some cases. 

The laboratory evidence and clinical response to corticotropin in the first case indicate an 
extrinsic and probably immunologic mechanism. It is speculated that an analogous process is 
also responsible for the total pancytopenia. Future acute reticuloendotheliosis cases should be 
studied in detail in order to elucidate further the etiology of the hematologic changes. 

From THE AUTHOR’S SUMMARY. 


GerRALp R. GRAHAM, 


Some Aspects oF THE DyNAMics OF CONGENITAL HEART DISEASE. 

Great Ormond St. J. (No. 7) pp. 1-8, June, 1954. 

Diagnosis of congenital heart defects can be assisted by allowing the objective clinical 
signs to give one evidence of the disturbed dynamics. For example, interference with growth and 
development is present in interatrial septal defect or one of the cyanotic lesions. Cyanosis since 
birth indicates a right-and-left shurt with associated overriding aorta or pulmonary stenosis. 
Slow development of cyanosis indicates a combination of defects leading to a gradual develop- 
ment of right-and-left shunt. X-ray demonstration of chamber enlargement indicates either 
obstruction to outflow or increased inflow due to a shunt. McGuican, Evanston, Ill. 


CHARLES RICHARDSON, 


CONGENITAL HEART Disease As SEEN IN COUNTRY PRACTICE. 
M. J. Australia 2:317-318 (Aug. 28) 1954. 


‘3 ¢ A few brief descriptions are given of the commoner cardiac anomalies. The author feels 
= that close attention to diet before and during pregnancy might reduce the number of congenital 
} heart cases seen. McGu1Gan, Evanston, IIL. 


ConcenitaL Carptac CONDITIONS IN THE NEWBORN. Kate CAMPBELL, M. J. Australia 
2:318-320 (Aug. 28) 1954. 
Brief diagnostic points are outlined to aid in the diagnosis of congenital cardiac lesions in 
: the newborn period. The author remarks that treatment at this age is largely symptomatic and 
. that the question of prevention must always be a primary concern. 
McGuiGan, Evanston, IIL. 
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THe Patrern oF CONGENITAL HEART DISEASE IN INFANCY AND CHILDHOOD. DovGLas 
Stuckey, M. J. Australia 2:433-444 (Sept. 11) 1954. 


In one-fifth of the 2- to 13-year group congenital heart disease was of the cyanotic type, and 
in two-thirds of these the lesion was the tetralogy of Fallot. Of the cyanotic types, patent 
ductus, septal defects, and pulmonary stenosis accounted for 9 of the 10 cases. 

In the 0- to 13-year groups cyanotic forms of the disease were present in almost one-half 
because of the greater number of cases of transposition, pulmonary atresia, or coarctation of 
the aorta. Patent ductus was infrequent. McGuican, Evanston, Ill. 


PERIARTERITIS Noposa In F. Scumip and A. Wess, Monatsschr. Kinderh. 
102:442-448 (Oct.) 1954. 


One hundred eight cases of periarteritis nodosa in childhood have been reported in the 
world literature. The authors add another case, that of a 3-year-old girl who developed peri- 
arteritis nodosa in the course of a fulminating, nontypical miliary tuberculosis and died three 
weeks after onset of her illness. 

Review of the literature showed no sex predilection as in adults. Heart, kidney, liver, spleen, 
and gastrointestinal tract were the organs most commonly involved. The most frequent clinical 
manifestations were fever, generalized body pains, edema, weight loss, neuritis, dyspnea, leuco- 
cytosis, proteinuria, and hematuria. Duration of the disease varied from hours to years. Of all 
reported cases of periarteritis nodosa, 10% to 15% were in children. It is a hyperergic reaction 
of small blood vessels. Streptococcic focal infection probably is the most important etiologic 
factor, although many theories have been advanced. Combination of cortisone and antibiotics 
offers the most hope in the treatment of this disease. HARTENSTEIN, Milwaukee. 


Rare Bioop Groups. J. J. Van LoGuem Jr., Mia VAN Der Hart, and HeLtene Bosman, 
Maandschr. kindergeneesk. 22:357 (Nov.) 1954. 


The authors describe two new rare blood-group antigens, which have provisionally been 
designated as Vw and Rm. 

The corresponding antibodies were the result of isoimmunization during pregnancy. 

As far as could be ascertained by investigation, the new antigens were not identical with 
other, previously reported, so-called “private” or “familial” antigens. 

The heredity of the two blood groups was established by demonstrating the presence of the 
antigen in six members of two generations and in six members of three generations, respectively. 

The factor Vw is probably linked to the MNSs system. 


From THE AUTHORS’ SUMMARY. 


Diseases of Nose, Throat, and Ear 


THE DEVELOPMENT AND EVALUATION OF A SPEECH IMPROVEMENT PROGRAM FOR KINDER- 
GARTEN CHILDREN. Betty ANN WItson, J. Speech & Hearing Disorders 19:4-13 
(March) 1954. 


One hundred twenty-eight experimental subjects in a 12-week speech improvement program 
for kindergarten children versus one hundred fourteen controls were studied by means of 
checking p, b, m, n, t, d, k, g, f, 1, r, s before and after the 12-week period. There was a 
significant reduction in the mean number of articulation errors made on sounds included in 
the speech-improvement lessons. Six additional sounds not included in the program were also 
tested before and after the 12-week study, with reduction in numbers of errors. Reading 
readiness scores did not significantly change on the basis of the work done. 


PALMER, Wichita, Kan. 


SysTeMATIC RESEARCH IN EXPERIMENTAL Puonetics: THe EVALUATION OF SPEECH 
S1cnacs. Gorpon E., Peterson, J. Speech & Hearing Disorders 19:158-168 (June) 1954. 


The constructs of linguistic theory pose a major challenge to those who would study speech 
processes. Is it possible to find within the central nervous system activities which correspond 
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in their occurrences to the occurrences of phoneme and morpheme reception during the actual 
listening process? High intelligibility for certain prolonged synthetic vowels and very short 
vowels indicates structuring importance of the higher formants on vowel specificity. 


PALMER, Wichita, Kan. 


Tue ROLE OF THE OTOLARYNGOLOGIST IN THE MANAGEMENT OF ACUTE LARYNGOTRACHEITIS. 
Biark Fearon, Canad. M. A. J. 71:482-484 (Nov.) 1954. 


The author presents a concise discussion of the problem of laryngotracheitis, with a plea for 
more frequent use of tracheotomy in the management of this disease. 


McGuican, Evanston, IIL. 


Non-INFLAMMATORY LARYNGEAL STRIDOR IN INFANTS. JAMES Crooks, Arch. Dis. Childhood 
29:12 (Feb.) 1954, 

“Congenital laryngeal stridor” is a clinical description and should not be used to denote the 
specific entity of inspiratory laryngeal collapse of infants. This condition is described and 
also another developmental abnormality the baby outgrows, which the writer calls inspiratory 
arytenoid prolapse. 

Case records are given of eight babies with laryngeal stridor due to localized conditions in 
the larynx, open to surgical treatment and if not so treated likely to prove fatal. Four of the 
babies had cysts, two hemangiomas, one a cleft larynx, and one a foreign body. 

The larynx of a baby with stridor should be inspected to establish the cause. 

The difficulties and dangers of tracheostomy in young infants are discussed. 


Ketty, Milwaukee. 


MYOBLASTOMA OF THE Larynx. I. P. J. MACNAUGHTAN and M. S. Fraser, J. Laryng. & 
Otol. 68:680 (Ovt.) 1954. 


An extensive sessile tumour on the posterior wall of the larynx caused hoarseness and 
stridor in a boy aged 9 years. It was recognized as a granular-cell myoblastoma and is the first 
example to be reported in the larynx of a child. The growth was excised by laryngofissure 
but recurred seven months later. Radiotherapy was unsuccessful, and laryngectomy was 
ultimately required. Analysis of previous reports of laryngeal myoblastoma, with reference to 
clinical features and treatment, shows that this was an exceptionally severe case. 


From THE AuTHoRS’ SUMMARY. 


Tue Earty RecoGnition oF DEAFNEss IN CHILDHOOD. V. L. Coitins, M. J. Australia 
2:324-328 (Aug. 28) 1954. 


Emphasis is placed on the earliest possible recognition of deafness, so that speech training 
and hearing aids may be used early. The most appropriate time is in the second year of life. 


McGutiean, Evanston, III. 


ProBLEMS OF THE Dear CHILD AND INCIDENCE AND INstITUTIONS. F. W. CLEMENTS, 
M. J. Australia 2:328-329 (Aug. 28) 1954. 


Better facilities are needed to detect children with hearing loss in order that they may be 
treated before impairment becomes severer. Schooling depends on the degree of loss. 

Children with a loss of 30 to 65 db., after being fitted with a hearing aid, can frequently be 
placed in normal schools. With a loss of 65-85 db., some children can attend regular schools 
using a hearing aid or can attend special acoustic schools; these children can live normal lives. 
With a loss of 85 db. or more, lipreading is required and the opportunity to lead a normal life is 


limited. McGutiean, Evanston, III. 


Sputum SMEARS AS A SOURCE OF AN INFECTIOUS AEROSOL. F. DEKKING, Nederl. tijdschr. 
geneesk. 98:1626 (June) 1954. 


Most laboratory infections are due to ignorance and indifference of laboratory workers. By 
careful working many infections can be prevented. Some techniques, however, offer a constant 
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danger to those using them. Some of these techniques are mentioned. Dekking demonstrated by 
means of electronic flash photographs that a common technique of making sputum smears 


between two slides may be the source of an infectious aerosol. 
VAN CREVELD, Amsterdam. 


Diseases of Lungs, Pleura, and Mediastinum 


CoMPARATIVE RESULTS OF THE Use or ACTH, CortIsone, AND HyDROCORTISONE IN THE 
TREATMENT OF INTRACTABLE BRONCHIAL ASTHMA AND PULMONARY EMPHYSEMA. HYLAN 
A. BicKERMAN, and Atvan L. Baracu, J. Allergy 25:312 (July) 1954. 


Corticotropin (ACTH), cortisone, hydrocortisone, or a combination, were used on a group of 
107 patients with intractable asthma and 56 patients with severe pulmonary emphysema. There 
were 89 men and 74 women, ranging in age from 11 to 78 years. 

All patients were placed on a low-sodium diet and received 1 gm. of enteric-coated potassium 
chloride three times a day. 

Complete or partial remission occurred in 82.3% of the patients who had received cortico- 
tropin, in 86.2% of those who received cortisone, and in 96% of those who received hydro- 
cortisone at a dosage level 50%-60% of that employed with cortisone. 

The effects produced by hydrocortisone differed from those produced by cortisone. With 
the former, the effect was produced more rapidly with a smaller dose and with fewer side- 


eactions. 
reactions Hoyer, Cincinnati. 


IpropaTHic PULMONARY HemMosIDEROsIS. F, G. FLEISCHNER and A. L. BERENBERG, Radiology 

62: 522-526, 1954. 

The diagnosis of hemosiderosis was corroborated by the demonstration of iron pigment in 
a biopsy specimen obtained by lung puncture in a Negro boy 2 years of age. The roentgen 
findings consisted of symmetrical hemogeneous opacities, densest in the central portion of the 
lung. The patient was observed for a period of seven months, with replacement of the haziness 
in the lung field by a more nodular pattern of consolidation in a field of almost normal radiance. 
The patient was well more than two years later. A low-grade fever and severe anemia were the 
most constant clinical manifestations during the period of active observation. The absence of 
notabie respiratory infection combined with hypochromic anemia without a generalized hemo- 
lytic tendency coupled with the x-ray findings should suggest idiopathic pulmonary hemo- 
siderosis. The demonstration of hemosiderin in the sputum, gastric washings, or lung tissue 
obtained by biopsy should establish the diagnosis. 

The rarity of the diagnosis of pulmonary hemosiderosis is illustrated by this condition being 
reported only four times in the American literature. 

[Abstractor’s Comment.—The author states that this reviewer made the first roentgenologic 
observation (1939). I might add that since my report included the clinical and pathological 
observations, it predated Waldenstrom (1944), who, the author states, was the first to correlate 
the x-ray, clinical, and pathological aspects, by five years.] Anspacu, Riverside, Ill. 


TENSION EMPHYSEMA: A SuRGICAL EMERGENCY IN INFANTS. Y. T. NELSON and DouGLas 
Reye, M. J. Australia 2:342-343 (Aug. 28) 1954. 

Four cases of tension emphysema are reported, with two fatalities. Two were cured by 
lobectomy, and the other two died, having been seen as emergency cases. The cause was con- 
sidered to be absence of bronchial cartilage in the bronchus of the affected lobe. Prompt surgical 
intervention is required in these cases. McGutcan, Evanston, III. 


Tue TREATMENT OF SPASTIC BRONCHITIS IN CHILDREN WITH KHELLIN. FRIEDRICH WERM- 
INGHAUS, Monatsschr. Kinderh. 102:450-451 (Oct.) 1954. 


Forty-four children with spastic and asthmatic bronchitis were treated with Khellin. 
Of these, 25 received the drug orally, 15 per rectal suppositories, and 5 intravenously. Dosage 
was 7-10 mg/kg/day. Average duration of treatment was seven days. No untoward side-effects 
attributable to Khellin were observed. The drug took effect rapidly and was considered beneficial 
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in 36 cases (81.7%). Seven children obtained some degee of relief, and one patient was not 
benefited. Results were less dramatic in children with true bronchial asthma than in those 
without the classical form of the disease. Harrenstern, Milwaukee. 


THE SIGNIFICANCE OF BRONCHOSCOPY IN SUPPURATIVE PULMONARY DisEASE OF CHILDREN 
AND InFants. L. SaBata and H. VENcLIK, Pediat. listy 9:143, 1954. 
An account is given of the endoscopic treatment of 12 children and infants with pulmonary 
abscess and of 5 with bronchiectasis. The importance is stressed of removing the bronchial 
obstruction along with thorough parenteral treatment. 


Diseases of Gastrointestinal Tract, Liver, and Peritoneum 


CONGENITAL CAPILLARY HEMANGIOMA OF THE PAROTID SALIVARY GLAND. ALFRED Epwarps, 
MarTIN SWERDLOW, and Lorenzo Berry, A. M. A. Arch. Otolaryng. 60:615 (Nov.) 1954. 
A case of a congenital capillary hemangioma of the right parotid salivary gland in a 
16-month-old white girl is presented. These hemangiomata are usually removed surgically with 
or without preservation of the facial nerve. They are nonmalignant. 
KiMBALL, Evanston, 


TRACHEO-ESOPHAGEAL FistuLA WitHoutT ATRESIA. GEORGE WILLIAM Ware and Louts L. 
Cross, Pediatrics 14:254 (Sept.) 1954. 

Congenital tracheoesophageal fistula without atresia of the esophagus is a rare anomaly. 
Twenty-six patients are reported in the literature. The authors report an additional case. The 
etiology is still obscure, but may be due to the development of aberrant blood vessels. 

Patients present a triad of signs and symptoms, coughing and cyanosis with feedings, 
abnormal distention of gastrointestinal tract, and persistent pneumonitis. 

Radiographic investigation is most important. Iodized oil (Lipiodol) study of the esophagus 
in the oblique or prone position is the most rewarding diagnostic test. 


Surgery is the only method of cure. tan 


Veno-OccLusive DisEASE OF THE Liver. Derrick B. JELLIFFe, Gerrit Bras, and KENNETH 
L. Sruart, Pediatrics 14:334 (Oct.) 1954. 

The clinical picture and autopsy findings of a fatal case of veno-occlusive disease of the 
liver (V. O. D.) occuring in a 10-month-old Jamaican infant is reported. Points of similarity 
between V. O. D. and Budd-Chiari’s syndrome, Senecio poisoning, and Indian infantile cirrhosis 
are noted. The possibile etiology of V. O. D. is considered. It is postulated that V. O. D. is an 
important cause of cirrhosis of the liver in Jamaican children. 

From THE AuTHORS’ SUMMARY. 


Tue Errect oF CHLORAMPHENICOL IN SALMONELLA ENTERITIS OF INFANCY. W. B. 
MACDONALD, FrEDA Fripay, and MERRAN McEacuarn, Arch. Dis. Childhood 29:238 
(June) 1954. 

Fifty-one infants less than 2 years old suffering from Salmonella enteritis were subjected 
to a controlled therapeutic trial to test the efficacy of chloramphenicol in the disease. 

Forty-eight of the infants were infected by S. typhimurium. 

Chloramphenicol at a dose of 120 mg/kg/day had no effect in influencing the rate of clinical 
recovery. 

Despite a high degree of sensitivity to chloramphenicol in vitro, the growth of Salmonella 
in the bowel was not significantly affected by the drug. Ke.ty, Milwaukee. 


INTESTINAL OBSTRUCTION AS A LaTE COMPLICATION OF FiBrocystic DISEASE OF THE 
Pancreas (Mucosis). O. D. Fisner, Arch. Dis. Childhood 29:262 (June) 1954. 


A case of intestinal obstruction due to inspissated small-bowel contents at 15 months of age 
is reported. Occurring as a late complication of fibrocystic disease of the pancreas, the similarity 
to meconium ileus is discussed. Attention is drawn to the condition, which is best treated by 


ileostomy and pancreatin therapy. 
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ANOMALIES OF THE VITELLO-INTESTINAL Duct. Douctas H. Conen, M. J. Australia 2:173- 
178 (July 31) 1954. 


The history of the discovery of Meckel’s diverticulum and the embryology of the vitello- 
intestinal duct are reviewed. Anomalies due to persistence of part or all of the duct are listed 
and discussed, including a detailed discussion of the problem of Meckel’s diverticulum. 


McGutcan, Evanston, III. 


APPENDICEAL Cotic. Ropert Soutnsy, M. J. Australia 2:344-345 (Aug. 28) 1954. 


The author presents four cases of vague recurrent abdominal pain which were cured by 
appendectomy. In all the appendix either failed to visualize with barium or failed to fill 
completely, and in each case the operation revealed kinking, fecoliths, or occlusion of the lumen 


of the appendix. McGutcax, Evanston, Ill. 


ReEtRo-Costo-XypHorp DIAPHRAGMATIC HERNIAE. ROGER EVEN, CHRISTIAN Sors, and 
RENE Coopts, Presse méd., Supp. 63, p. 1302, Sept. 29, 1954. 


Retrocostoxyphoid herniae show an incidence of 3% to 5% in the whole of diaphragmatic 
herniae ; they issue through Larcy’s fissure or its close vicinity and almost always on the right 
side when spontaneous. They are seen at any age and more frequently in men than in women. 
They appear in a simple or mixed form, the latter being gastrointestinal, epiplointestinal, or 
varying. 

They are or are not accompanied with functional manifestations either digestive or respiratory 
or both. They are radiologically shown by a hemithoracic image, clear or opaque, or both, low- 
situated and varying according to the moment. 

Except for the latent forms that are casually discovered by x-rays, they are clinically and 
radiologically demonstrated as follows: the gastric and intestinal forms, by digestive disorders 
and hyperclarities; the epiploic and hepatic forms, by respiratory disorders, opacities; the 
mixed forms, by digestive and respiratory disorders, opacities, hyperclarities. 

They should be distinguished from pleuropericardial cysts and diaphragmatic deformities, such 
a discrimination being radiologically facilitated by gastrocolic barium saturation and pneumo- 
peritoneum. Radical surgical cure is advisable, even for the epiploic forms, as they are liable 
to strangulation or may conceal a gastrointestinal form. 

Only for hepatic herniae is surgical abstention preferable. 


From THE AuTHORS’ SUMMARY. 


REAcTIONS OF HANGER AND OF MACLAGAN IN Hepatic DISEASES IN THE INFANT. LUIGI 
Capotorti, Arch. ital. pediat. e puericolt. 16:484, 1954. 


After having explained the peculiarities of the hepatic pathology in children, the author 
emphasizes the importance of the laboratory for the differential diagnosis and for the prognosis 
of these diseases. The author studied the meaning and value of the tests of colloidal instability, 
particularly of two among them which are now the most used, the Hanger cephalin-cholesterol 
test and the Maclagan thymol turbidity test. 

On the basis of an investigation of the chemical mechanism of each of them and of the 
statistics provided by literature, the author concluded that these two tests, though they cannot 
be considered closely specific for hepatic diseases, are in such diseases a well-founded indication, 
either for the generic diagnosis of hepatic damage or for the differentiation of obstructive from 
hepatocellular jaundice. 

Being acquainted with the different mechanism of these two tests, a greater diagnostic 
information is given by using them both. From rae Aursor’s SUMMARY. 


EosINOPHILIA IN TOXICOSIS IN THE INFANT. ALFREDO U. RAMON GUERRA, NELLY TEMESIO, 
and Iperta Garcia Zorron, Arch. pediat. Uruguay 25:517 (Aug.) 1954. 


During the period of plenary toxicosis (anhydremia, exsicaosis), we observed as a rule, an 
extreme eosinopenia, generally or very near zero. This fact has been determined by excluding ail 
other factors of important eosinopenia, with restriction to the cases not yet treated. All the 
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cases which presented convulsions (very common in toxicosis) were excluded, the extraordinary 
eosinopenic effect of the convulsions having been already demonstrated. 

By the time the child is coming out of the state of toxicosis, the number of eosinophiles 
increases quite rapidly, and generally comes to normal levels toward the end of the first week 
of treatment. Extreme eosinopenia lasts a much shorter time, since generally on the third day 
the child has come out of these extremely low values, passing to a moderate eosinopenia. 

In lethal cases of toxicosis, the numbers have remained very low till death (seven cases in 
this new series). 

In cases in which no frank orthodox response to the treatment had been obtained, the 
figures remained low, or did not rise in the expected regular way, but rather maintained the 
eosinopenia, being a sign of reserved prognosis. 

In diarrheic cases which do not reach the state of toxicosis, the values do not as a general rule 
come to this extreme point, and by this we can establish a relationship between eosinopenia and 
From THE AuTHOoRS’ SUMMARY. 


On THE QuvuEsTION OF CONGENITAL MicrocoLton. Barta, Pediat. listy 9:240, 1954. 


A case of congenital microcolon in a 7-week-old boy is described, with typical clinical features. 
The relationship of meconium ileus to the origin of this anomaly is discussed. The author 
does not regard congenital microcolon as a separate clinical entity and rejects the term micro- 
colon as unfitting. He proposes for this anomaly the term stenocolon instead. 


FROM THE AUTHOR’S SUMMARY. 


Nervous Diseases 


Tue ATHETOID SYNDROME IN CEREBRAL Patsy: Part II. Crinicat Aspects. Leo J. 
Koven and STan.ey S. Lamm, Pediatrics 14:181 (Sept.) 1954. 


The authors have attempted to illustrate some of the principal clinical aspects of the athetoid 
syndrome. The universal characteristics, clinical varieties, and other clinical features, as well as 
the reflex, functional, and orthopedic alterations of these patients, are discussed. 


From THE AuTHORS’ SUMMARY. 


CEREBROSPINAL FLurp Stupies IN INFANT CHILDREN WITH CEREBRAL PALSY AND OTHER 
Nevurotocic Disorpers. M. H. W. Barrp III, E. G. SzeKery, and 
H. T. Wycts, Pediatrics 14:215 (Sept.) 1954. 


In 100 children with cerebral palsies and various types of developmental cerebral disorders 
and 32 neurologically normal controls, the extinction coefficient of the C. S. F.’s (Ee.s.r.) was 
studied by spectrography in ultraviclet light, and their ascorbic acid and protein contents 
were determined. From these determinations, the extinction coefficients corresponding to the 
scorbic acid (Easc.) and protein values (Eprot.) and the difference, D = Ec.s.r. — Ease. — Eprot., 
were computed, 


Normal newborn infants presented much higher values of Ec.s.r., ascorbic acid, and proteins 
than older children. 

A marked increase of the average D values was noticeable in the neuropathologic group, 
which included cases of birth trauma, cerebral palsy, mental retardation, hydrocephalus, and 
convulsions. The increase of D values when statistically evaluated and compared with the 
analogous values of children without neurological conditions was significant in all pathologic 
groups (with trauma, mental retardation cerebral palsy, hydrocephalus) with the exception of 
convulsions. 


Mental deficiency, especially in its severe forms, is associated with changes in the C. S. F. 
indicative of damage to cells of the C. N. S. A correlation is noted between the developmental 
quotient and the D values; higher D values were found in the group with DG’s below 50%, than 
in that with DQ’s above 50%. 

Changes of D appearing on repeated punctures could be correlated to the clinical course of 
the disease; this special problem, however, requires further studies on a larger material. 


From THE AuTHORS’ SUMMARY. 
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INFANTILE Spastic Hemrpcecia: I. INnctipence. Meyer A. PERLSTEIN and N. Hoop, 
Pediatrics 14:436 (Nov.) 1954. 


The following facts seems to emerge concerning the nature and clinical correlations of various 
factors in the infantile spastic hemiplegic population. 

The mean age for this series at the time of first examination was 6.5 years; means are 
consistent between large groupings where comparisons were made. 

There were more right than left spastic hemiplegics (5:4). 

Spastic hemiplegia occurred more often in males than in females (5: 4). 

The Negro subjects were distributed fairly randomly through the present spastic hemiplegic 
population; the nonsignificant differences in distribution which occurred were thought to be 
related to geographical and socioeconomic factors and not to race, per se. 

The incidence of postnatally acquired cases was approximately one-third of the spastic 
hemiplegic series, as compared to one-tenth of the total cerebral palsied population. 

The incidence of convulsions in this series was significantly higher than that reported for the ® 
general population, for all types of brain injury, for mixed spastic groups, and for most other 
series of spastic hemiplegics. 

Congenital and postnatally acquired cases, convulsive and nonconvulsive cases, and males and ‘ 
females were all distributed randomly between the left and right spastic hemiplegics of this 
series. 

Congenital and postnatally acquired cases, as well as convulsive and nonconvulsive cases, were 
distributed at random between the males and females of this series. 

The postnatally acquired cases of spastic hemiplegia showed a significantly greater incidence 
of convulsions than the congenital group. 


From THE AuTHORS’ SUMMARY. 


A New SyNpROME: PROGRESSIVE FAMILIAL INFANTILE CEREBRAL DySFUNCTION ASSOCIATED 
WITH AN UNnusuAL URINARY SuBSTANCE. JOHN H. MENKEs, Peter L. Hurst, and 
Joun M. Crate, Pediatrics 14:462 (Nov.) 1954. 


Four cases of a syndrome involving a rapidly progressive cerebral dysfunction and commenc- 
ing during the first week of life are reported. In each of these cases the urine excreted had 
a peculiar odor, resembling that of maple syrup. The pathogenesis of this condition is unexplained, 
although some anomaly of cerebral metabolism seems to be the most likely cause of the 


syndrome. From THE AUTHORS’ SUMMARY. 


ACUTE SUBDURAL HEMORRHAGE AT BIRTH. RAYMOND SCHIPKE, Davip RIEGE, and WILLIAM 
B. Scovixie, Pediatrics 14:468 (Nov.) 1954. 


The term “acute subdural hemorrhage of the newborn” has been suggested for comparison 
with subarachnoid hemorrhage of the newborn and chronic subdural hematoma of infancy. 

Two cases of subdural hemorrhage in the newborn, treated by subdural drainage, are 
presented in detail. Five additional cases discovered at autopsy are discussed. 

Increased tension of the fontanelle is the most important single sign for directing attention 
to the possibility of subdural bleeding at birth. 

Early recognition as a prerequisite for favorable therapy is emphasized. Subdural bleeding 
of clinical significance is best demonstrated by coronal subdural taps. 


From tHE AuTHORS’ SUMMARY. 


A CAsE OF MEDULLOBLASTOMA IN A CHILD AGED E1GHt AND ONE-HALF Montus. THEODOR 
ZonpveEk, Ann. pediat. 183:218 (Oct.) 1954. 
A case of medulloblastoma in a child, aged 8% months, is described in which the tumor 
blocked the outflow of the C. S. F. from the aqueduct, therefore causing internal hydrocephalus. 
There were also some associated congenital abnormalities. 


From THE AUTHOR’s SUMMARY. 
ArmeEep ComMPLeEX THERAPY OF CENTRALLY CONDITIONED DISORDERS OF SPEECH IN CHILDREN. 


E. Paxescn and F. Dousex, Schweiz. med Wchnschr. 84:950 (Aug. 14) 1954. 


In certain cases of disorders of speech associated with disorders of the cerebrum, treatment 
with large doses of glutamic acid combined with Anirrit was instituted in addition to speech 
therapy and therapeutic pedagogic measures. Anirrit is a bromide hydantoin compound with a 
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small amount of phenyl ethyl barbituric acid, which diminished the restlessness and irritability of 
feeble-minded children due to large doses of glutamic acid. The best results were obtained when 
the therapy was started at nursery school age. An improvement of speech and of intelligence 
could be obtained sufficient for admission to school. For further detail the paper is to be con- 


sulted. AmBERG, Rochester, Minn. 


Psychology and Psychiatry 


PsycHopyNAMIC CONCEPTIONS IN CHILDREN wITH CHRONIC CEREBRAL Lestons. G. Mora, 
Minerva pediat. 6:14 (Jan. 15) 1954. 
The child with an acquired brain injury will present a different behavior pattern from the 
child who was congenitally deficient. His attitude has many characteristics similar to adults who 
have suffered from a brain injury. His sensory perception will have been changed and form a 


: basis for his changed personality, especially for his anxiety and the disorganization of his ego 
functions. Such parental influence as repression, overprotection, and rejection will definitely 
affect the child’s emotional development and behavior. _——— 


OBSERVATIONS ON THE SKELETAL AGE IN MonGoLismM. P. MENGHI, Minerva pediat. 6:81 
(Feb. 15) 1954. 

Sixteen children, 3 to 13 years of age, each a Mongolian idiot, were evaluated as to their 
skeletal age from x-ray films and as to their deviation from normal weight and height for 
their individual ages. The statural age exceeded the chronological age by over 6 months in only 
2 of the children; it was 6 months or more less than the chronological age in 10 of the children. 
Similarly the weight age was higher than the chronological age in 3 children and lower in 9 
children, while the skeletal age was higher in 1 child and lower in 12 children. The deviations 
from normal were more marked in the girls than in the boys. These deviations do not seem to 
be due to fundamental changes in the order or the nature of the ossification of the bones. 


Boston. 


THe CoMBINATION OF MonGoLorp Hasirus AND CONGENITAL MALFORMATIONS OF THE 
Heart. Rupotr Hampacnu, Ann. pediat. 183:77 (Aug.) 1954. 

During the course of 21 months the author observed 34 cases of congenital malformation 
of the heart and of the main vessels. The findings in both groups are shown in tables. Contrary 
to others, the author frequently saw transposition of the vessels in Mongoloid idiots, besides the 
changes commoner in Mongolism, such as atrial defects and persisting atrioventricular ostium. 
The author suspects a hypothetical damaging agent which affects the fetus at the time when 
the torsions and countertorsions of the truncus septum occur is responsible for the combination 
of Mongolism and malformation of the heart. ran Autnon’s 


Diseases of Ductless Glands; Endocrinology 


CoExIsTING DIABETES MELLITUS AND Apprson’s DisEAsE. EuGENE R. Stanton, H. WALTER 
Jones Jr., and ALEXANDER MARBLE, A. M. A. Arch. Int. Med. 93:911 (June) 1954. 


The authors briefly review the literature concerning the coexistence of diabetes mellitus 
and Addison’s disease. This combination is a rarity, and they found only 45 cases reported. The 
authors give case reports on two additional patients, in one of which the diagnosis of diabetes 
mellitus was made at the age of 2% years and the diagnosis of Addison’s disease was made at 

. the age of 10. It is stressed that recognition of this combination is important, since, with modern 
therapy, both conditions can be successfully treated and useful life made possible. Addison’s 
disease, developing in a diabetic, is characterized by diminution in insulin requirements with 


4 frequent hypoglycemic reactions. Jonzs, Chicago. 


METABOLIC COMPETITION BETWEEN DESOXYCORTICOSERONE ACETATE AND STROPHANTHIN-G 
IN THE Rat. Lytt I. GArpNER, HELEN BERMAN, and HELEN WENDLER DEAN, Endo- 
crinology 55:417-425 (Oct.) 1954. 

Since there is a degree of structural similarity between the cardiac aglucones and the sodium- 

retaining steroids of the adrenal cortex, there are theoretical grounds for the existence of a 
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metabolic competition. Experimental data bearing on such a possible relationship are desirable 
for elucidation of the mechanism of action of the cardiac glycosides. 

The results suggest that a metabolic antagonism exists between desoxycorticosterone acetate 
and ouabain in the rat. JacopseEN, Buffalo. 


HyPERGLYCEMIC AND GLYCOGENOLYTIC ACTIVITY OF PREPARATIONS FROM HuMAN URINE. 
F. Moya and M. M. HorrMan, Endocrinology 55:439-447 (Oct.) 1954. 

A crude concentrate or an alcohol-insoluble fraction derived from the urine of normal men 
and women has consistently been found to be hyperglycemic and to induce an increased release 
of glucose by rabbit-liver slices in vitro. Unlike pancreatic glucagon, the urinary factor is 
very active in stimulating glycogen breakdown in liver homogenates. Jaconsen, Buffalo. 


FuRTHER STUDIES ON THE EFFECTS OF ADRENAL MEDULLARY HORMONES ON RENAL 
EXCRETION OF WATER AND ELECTROLYTES IN THE INTACT Rat. FrREDERIC A. GIERE, 
Endocrinology 55:448-455 (Oct.) 1954. 

The data presented here favor the view that the adrenal medullary hormones have a 
qualitatively similar action, but differ quantitatively, in enhancing water, sodium, and chloride 
output and potassium retention during water diuresis in the rat. JaconsEN, Buffalo. 


Tue Errect oF GRowtH HORMONE ON MuSCLE POTASSIUM AND ON EXTRACELLULAR FLUID. 
ADRIENNE A. Batts, Lestie L. BENNETT, JosEPH GaRcIA, and JEROME STEIN, Endo- 
crinology 55:456-465 (Oct.) 1954. 

It is concluded that growth hormone (GH) causes an expansion of the extracellular fluid 
space, which explains the previously observed Na and Cl retention. Also, GH plays some role 
in maintaining the muscle K. JacosseNn, Buffalo. 


A COMPARISON OF THE ANEMIA PrRopuUcCED By HypopHySECTOMY WITH THAT RESULTING 
FROM COMBINED THYROIDECTOMY, ADRENALECTOMY AND GONADECTOMY. A. N. Con- 
TopouLos, M. E. Simpson, D. C. Van Dyke, J. H. Lawrence, and H. M. Evans, Endo- 
crinology 5§:509-515 (Oct.) 1954. 

Evidence has been presented that the pituitary contains an erythropoietic factor which 
stimulates red blood cell formation in the rat. The erythropoietic factor has not been identified 
with any of the known pituitary hormones, and it appears to be a distinct substance. 

In experiments here reported, thyroidectomized, adrenalectomized, orchidectomized male 
rats developed a moderate anemia as compared to the severe and progressive anemia of the 
hypophysectomized rat. These observations are interpreted as strengthening the hypothesis that 
the pituitary produces an erythropoietic factor necessary for normal erythropoiesis. 

JacossEN, Buffalo. 


IRRADIATION AND ADRENAL STEROIDOGENESIS: STEROID TRANSFORMATIONS BY IRRADIATED 
IsoLateD PERFUSED CALF ADRENALS. GEORGE ROSENFELD, FRANK UNGAR, I. 
DorFMAN, and Grecory Pincus, Endocrinology 56:24-29 (Jan.) 1955. 


The main objective of these investigations was the study of steroidogenic function in per- 
fused adrenals, isolated from the metabolic influences of other tissues and exposed in vitro 
to gamma radiation in order to investigate the primary effects of ionizing radiation on corti- 


costeroidogenic enzymatic systems. 

The present studies corroborate the view that the adrenal cortex is a radioresponsive tissue 
functionally and indicate that the effect of an ionizing radiation is exerted on all the steroido- 
genic enzyme systems of the biosynthetic mechanism. JacossEn, Buffalo. 


IRRADIATION AND ADRENAL STEROIDOGENESIS: INFLUENCE OF IRRADIATION OF ISOLATED 
ACTH-Stimvutatep CatF ADRENALS ON THEIR CorTICAL Output. FRANK UNGAR, 
GEORGE ROSENFELD, RALPH I. DoRFMAN, and GREGORY Pincus, Endocrinology 56:30-36 
(Jan.) 1955. 

Exposure of the isolated corticotropin-stimulated calf adrenal to moderate doses of gamma 
radiation (Co*’) during perfusion resulted in a significantly decreased secretion of hydro- 
cortisone, corticosterone, and unidentified Porter-Silber chromogens. JacopsEn, Buffalo. 
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THe METABOLISM OF THYROTROPHIC HORMONE IN THE Rat. Savino A. D’ANGELO, Endo- 
crinology 56:37-45 (Jan.) 1955. 


The precise mode of action of TSH on the thyroid cell is unknown. There is much uncer- 
tainty also regarding the locus of degradation and metabolic fate of this trophic principle in the 
organism. 

The concept is offered that the removal of thyrotrophin from the blood is primarily influenced 


by metabolic levels in tissues responsive to the thyroid hormone. Fa Eat 
Jacossen, Buffalo. 


CONGENITAL GOITER IN A NEWBORN INFANT, DUE To ANTITHYROID DruG ADMINISTERED 
TO THE MotHerR DuriInG PREGNANCY. P. Marussi-Scarizza, Minerva pediat. 6:433 
(June 30) 1954. 


A newborn baby boy had a very large goiter, involving the entire thyroid gland. There 
were evident signs of hypothyroidism—lassitude and macroglossia. 

The mother had been given methyl-thiouracil (0.1 gm. daily) for hyperthyroidism throughout 
her pregnancy. During this period, the signs of hyperthyroidism had increased, and her basal 
metabolism had risen to +78; while in labor she had dyspnea and a sense of suffocation. After 
the birth of the child, the medication was stopped; her basal metabolism fell to +18, and the 
signs of hyperthyroidism regressed. 

The baby received no therapy. The goiter rapidly decreased in size, and the signs of hypo- 
thyroidism disappeared, so that when one month of age, the infant appeared normal. 

There appears to be danger in treating a pregnant mother with hyperthyroidism by means 


of the antithyroid drugs. Hiccins, Boston. 


RETARDED GROWTH AND GONADAL INSUFFICIENCY. JAKOB MsTER, Acta pediat. 43:318 (July) 
1954. 


Two cases are reported of Turner’s syndrome in female patients. In addition, an account is 
given of a boy whose symptomatology highly suggests that he belongs pathogentically to the 
same group. It is emphasized that therapeutic substitution therapy is definitely indicated in the 
cases of girls, though the pathogenesis is obscure. Further, it is pointed out that attention should 
be focused on testicular insufficiency in boys with a suspected Turner’s syndrome and that 


substitution therapy should be tried here, too. 


Diseases of Muscles, Bones, Joints, and Lymph Nodes 
PARAMYOTONIA. WILLIAM TscHumy Jr., A. M. A. Arch. Int. Med. 94:443 (Sept.) 1954. 


A case of paramyotonia is described and the condition traced through four generations of 
the patient's family. This relatively rare and benign form of myotonia is characterized by spon- 
taneous stiffness and occasionally paresis of muscle upon exposure to cold. The loss of function 
may last from minutes to hours and is relieved by warming the part. There are no pain, edema, 
or color changes and no characteristic constitutional symptoms. The author stresses that the 
condition is hereditary, transmitted by a dominant trait, and usually becomes manifest within the 
first few years of life. Intermittent prophylactic treatment with quinine usually produces dramatic 


relief from the symptoms. Jones, Chicago 


Some OBSERVATIONS ON THE CLOSURE OF THE ANTERIOR FONTANELLE. Roy M. ACHESON 

and Erriys Jerrerson, Arch. Dis. Childhood 29:196 (June) 1954. 

The age of closure of the anterior fontanelle has been studied clinically in 530 children of both 
sexes and radiographically in 127 of these children. 

In this sample the anterior fontanelle closed earlier in the male than in the female. This 
distinguishes fontanelle closure from skeletal maturation in which the female lead is well known. 

Significant statistical correlation have been found between an early fontanelle closure and 
(a) above-average height in the female, (b) adverse social circumstances in the male. 

Ke tty, Milwaukee. 
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An INFANT WITH THE MILKMANN-LOOSER SYNDROME. G. ArRDOvINI and G. De MIcHELI, 
Lattante 25:426 (July) 1954. 

The syndrome of Milkmann-Looser may be defined as “multiple symmetrical idiopathic 
fractures.” The condition is usually found in adults and adolescents; the present case is in an 
infant of 15 months with rickets; the fractures were in the two fibulae and in the two cuneiform 
bones ; the symptoms were pain and weakness. Calcium and vitamin D therapy resulted in rapid 


recovery. 
y Hicerns, Boston. 


Fissura SteErRN1 Concenita. J. W. C. re Groot and J. C. Hurzenca, Maandschr. kinder- 

geneesk, 22:203 (Aug.) 1954. 

Congenital defect of the sternum is a rare disease. In this article a 7-week-old child is 
described which presents a swelling in the neck and upper part of the sternum which protruded 
with expiration and was sucked inwards on inspiration. Palpation of the sternum revealed a 
fissure of the sternum. This child showed also extensive hemangiomatosis. The ossification 
centers of the manubrium sterni were absent. 

In 1859 the first case of this abnormality was described in Holland. Drawings from this first 
publication are reproduced. The embryology of the condition is extensively discussed. According 
to the size of the defect, a total or partial fissure may exist. If an ectopic heart is present, the 
child is not viable. The etiology of this condition is unknown, though mechanical pressure, lack of 
amniotic fluid, and abnormally large organs are mentioned. These all point toward an inhibition 
of development. This is unlikely, as the fusion of the original two parts of the strenum com- 
mences at the cranial end. A recent theory of the lack of development of the mesosternum gives 
a better explanation of the deformity. The absence of the ossification centers of the sternum 


might be due to developmental error of the mesosternum. VAN CREVELD, Amsterdam. 


Cutaneous Diseases; Allergy 


CoLtoreD StRIAE IN ADOLESCENT CHILDREN. WARREN R,., Sisson, J. Pediat. 45:520-530 
(Nov.) 1954. 
Colored striae over the gluteal region are a sign of adolescence and are probably associated 
with steroid activity. They occur in boys as well as girls and are not necessarily associated with 
obesity, although they are commonly associated with acne. These colored striae become white 


during the later stages of adolescence. MAcponatp, Pittsburgh. 


TREATMENT OF HEMANGIOMA OF THE SKIN IN INFANCY AND CHILDHOOD BY ROENTGEN 
IRRADIATION AND RaprumM. ANis ABDULKERIM, JoseEPH A. Boyp, and Rosert J. 
Reeves, Pediatrics 14:523 (Nov.) 1954. 

A group of 323 cases of hemangioma of the skin were studied, and follow-up results are 
given. The majority were of the cavernous and strawberry types. The classifications given are 
according to the relative sensitivity to irradiation. Various groups are separated depending on 
the type of treatment used. 

The sites of predilection are the head and face. Complications are not frequent if treatment is 


given carefully. From THE AuTHORS’ SUMMARY. 


HyprocortTisone (Compounp F) Acetate OINTMENT IN ECZEMA OF INFANTS AND CHIL- 
DREN. L. R. McCorriston, Canad. M. J. 70:59-62 (Jan.) 1954. 


One hundred four cases of infants with eczema were treated with 1% to 2% hydrocortisone 
acetate in various ointment bases. In the proper bases, improvement began in 24-48 hours, and the 
treatment was effective in 75% to 100% of cases. Improvement in most cases was maintained 
for long periods, and in 60% of cases no recurrence was noted. The author feels this to be the 


most effective treatment in eczema. McGurcax, Evanston, Ill. 


EpmerMotysis Buttosa. W. H. McDanret, Arch. Dis. Childhood 29:334 (Aug.) 1954. 


A family showing the features of severe recessive dystrophic epidermolysis bullosa is des- 
cribed. Four out of the total of six children were affected. One died within two weeks of birth 


and another died at the age of 10 years. Kutzy, Milwaukee. 


472 


: 
4 
> 
* 
G 
ie 
x |_| 


ABSTRACTS FROM CURRENT LITERATURE 


ConGENITAL PotyKeraTosis. A. TouRAtNne, Presse méd., Supp. 63, p. 1289, Sept. 29, 1954. 


Among the complex group of hereditary keratoses the author suggests to isolate under the 
name “congenital polykeratosis” a type of polydysplasia with transmissible character, the basic 
structure of which shows a tendency towards hyperkeratinization of the skin and its appendages 
aml keratinization of the mucous membranes, with usual addition of a tissue or functional hyper- 
plasic process developing in a part or in the whole of the body. 

This ectodermotic condition is connected to a hereditary chain which may appear and be 
conveyed to the following generations either in its complete form or in an incomplete form, even 
monosymptomatic, and with a great deal of clinical difference. 

In addition to the hyperkeratotic process, there may be, but always accessorily, other abnor- 
malities in consideration such as atrophy of the Malpighian body, dyskeratosis, acantholysis, thus 
setting up all degrees of transition with those polydysplasias which are characterized by one 


of these abnormalities. tae 


DERMATOMYOsITIS. LoRE KUNKEL, Ann. pediat. 183:290 (Nov.) 1954. 


The author reports four cases of dermatomyositis in children. Two of them died after 34 and 
10 months, respectively, and in the third the illness which has been present for over two years 
has gone into a chronic stage with occasional exacerbations. The case was only slight and 
is cured. The probability of autoantibodies and their effect on the clinical picture of dermatomyo- 


sitis is considered FROM THE AUTHOR'S SUMMARY. 


Two Cases or Eropinc PiurioriFic1aL Ectopermosis. G. Mazzeo, Lattante 25:466 


(Aug.) 1954. 


Two cases are reported of young children with fever and marked erosion of the epithelium 
of the lips, the prepuce, and the anal orifice. The giving of antibiotics and vitamins B and C 
quickly relieved the conditions. The Wassermann reactions were negative. Attempts were made 


find a causative virus, but without success. 
to Hiccrns, Boston. 


THE Ora UsE oF A SOLUTION OF SODIUM SALICYLATE IN THE TREATMENT OF ECZEMA IN 
Inrants. P. Avanzint, I. Botrinecyi, and G. SANOLLI, Minerva pediat. 6:142 (Feb. 28) 
1954. 


Recent reports in the literature have claimed that corticotropin (ACTH) together with 
sodium salicylate has proved efficacious in the treatment of eczema in infants. Italian investigators 
have reported that sodium salicylate has some pharmacological action similar to that of 
corticotropin. On this basis, 21 infants with eczema (outpatient cases) were given conservative 
doses of sodium salicylate by mouth over a period of two months. Excellent therapeutic results 
were obtained in eight cases, fairly good results in five cases, doubtful results in six cases, and 
no benefit at all in two cases. Hrccins, Boston. 


Disease OF WeBER-CuHRISTIAN. P. Brusa and E. Grasso, Pediatria 61:619 (July) 1953. 


The case is reported of a girl of 21 months with high fever and painless nodules of a red- 
wine color over the hypochondrium and sacrum. Biopsies were made and microphotographs 
included in the article. The fever persisted for three months and did not respond to antibiotic 
therapy. The injection of cortisone led to an almost immediate lowering of the temperature to 
normal and a rapid disappearing of the nodules. A relapse occurred two weeks later; the injec- 


tion of cortisone again resulted in quick recovery. Hicctns, Boston 


A Case or CONGENITAL LYMPHEDEMA TREATED WITH HYALURONIDASE AND CORTICOTROPIN 
(ACTH). G. Cocozza, Pediatria 62:114 (Jan.) 1954. 

An 8-month-old boy with congenital lymphedema was given two 8-day periods of treatment 
with corticotropin (ACTH), 25 mg. daily, together with localized injections of hyaluronidase ; 
a 10-day rest period intervened. There was a definite decrease in the circumferences of the leg 
and thigh following the treatment; however, the swelling of the extremities had returned when 
the child was seen three months later. Hrociws, Boston. 
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On THE TREATMENT OF SEBORRHEIC DERMATITIS. JiR1 LuKEs, Pediat. listy 9:222, 1954. 


Seborrheic dermatitis in four infants (aged 2 to 6 months) was treated by folic acid. When 
the organism was saturated with vitamin C, five injections of 15 mg. every other day sufficed 
to cure the majority of the skin changes as well as the other manifestations, except the anemia 
and small residua of intertrigo. Their healing could not be influenced even by considerably 
prolonged administration of folic acid. If the dermatitis manifests itself only by seborrhea 
of the scalp and intertrigo, it does not respond to the treatment described. The relationship of 
seborrheic dermatitis to Leiner’s desquamative erythrodermia is not always simply quantitative. 
In the case described (third patient), the seborrheic dermatitis remaining after the treatment of 
the desquamative erythrodermia with chlortetracycline (Aureomycin) cleared up following the 


administration of folic aci itami 
1 oO ic acid and vitamin C 


Miscellaneous 


TETRACYCLINE THERAPY. WALTER S. Woop, GILBert P. Kipnis, HAROLD W. Spies, HARRY 
F. Dowiinc, Mark H. Lepper, and Georce Gee Jackson, A. M. A. Arch. Int. Med. 
94:351 (Sept.) 1954. 


The authors give a detailed report on 153 patients treated with tetracycline and found that this 
antibiotic was clinically as effective as oxytetracycline and chlortetracycline in these patients. 
Among this group of patients were 40 with acute streptoceccic infections, 24 with pertussis, 25 
with pneumonia, and 16 with acute purulent meningitis. Unsatisfactory responses were observed 
in 8 patients. The adverse symptoms, mainly gastrointestinal, were minimal. Diarrhea was 
recorded in five patients and emesis in an equal number. It is concluded that tetracycline appears 


to be at least as potent a therapeutical weapon as its analogues. Jones, Chicago. 


An EXPERIENCE IN THE FORMATION OF A COMMITTEE ON ACCIDENT PREVENTION IN CHIL- 
DREN. Ravpu I, Frrep and WILLIAM W. Herman, J. A. M. A. 156:228-230 (Sept. 18) 
1954. 


Accidents cause one-third of all deaths in children under 10 years of age and are one of the 
leading causes of morbidity. Statistical survey showed that 93% of accidents in children less 
than 1 year of age occurred in the home, 76% in children 1 to 5 years old, and 41% in children 
6 to 14 years old—65% in boys and 35% in girls. Education and publicity programs were 
extended to medical society meetings, maternity classes, safety groups, parent-teacher groups, 
and legislative and manufacturing groups. Printed material, exhibits, the press, and radio and 
television programs were all used. The exact benefit, of course, could not be measured. 


KIMBALL, Evanston, III. 


AMINOPHYLLINE PorsoninGc. ViNncEeNT J. Rounps, Pediatrics 14:528 (Nov.) 1954. 


The toxic actions of aminophylline manifest themselves in three categories; first, excessive 
stimulation of the central nervous system; second, gastric irritation resulting in severe vomit- 
ing, and third, effects on the kidney. Six cases have been presented demonstrating all of these 
toxic manifestations. It is believed that alertness to these signs and symptoms in the future 
will prove aminophylline poisoning to be a relatively common, often serious problem. In the 
practise of pediatrics more caution should be exercised in using aminophylline, especially with 


regard to dosage. FROM THE AUTHOR’S SUMMARY. 


Cross INFECTION IN THE NEONATAL NuRSERY. KATE CAMPBELL, M. J. Australia 2:329-331 
(Aug. 28) 1954. 


The vest insurance against nursery infection is an adequate and well-informed nursery staff, 
free from infection, who practice a high level of nursery hygiene; avoidance of overcrowding, 


and adequate isolation facilities. Evancten. 
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ABSTRACTS FROM. CURRENT LITERATURE 


THe CONTRIBUTION OF THE LABORATORY TO THE PROBLEM oF Hospitat INFEcTION. J. W. 
Perry, M. J. Australia 2:339-340 (Aug. 28) 1954. 


Proper treatment and eradication of hospital-acquired infections depend largely on the 
use of bacteriologic studies. Occurrence of a case of infection should be followed immediately 
by a ward survey to locate and eliminate the source of the infection. Cooperation between doctors, 


nurses, and laboratory has been shown to be very effective. Me(iteean Wensiienl Oi 


DosaGE OF STREPTOMYCIN IN INFANTS AND CHILDREN. M. D. Gaspr, M. D. Gonwar, and 
A. Etvan, J. Egyptian M. A. 37:343-347, 1954. 


Studies were undertaken to determine the dosage of dihydrostreptomycin required to main- 
tain a serum level of 8y per cubic centimeter in infants and children. The dose was found 
to vary, infants under 2 years requiring more than older children. 

Doses determined as optimum were 15 mg. per kilogram of body weight every six hours 
for age 0-2 years and 10 mg. per kilogram of body weight every six hours for 2-12 years. 


McGuiGcan, Evanston, Ill. 


CLINICAL EXPERIENCES WITH “ROMILAR,” A New Syntuetic Coucu Remepy. A. Hor- 
TINGER Schweiz. med. Wchnschr. 84:1372 (Dec. 4) 1954. 


The new drug “Romilar” was administered to 112 infants, 118 preschool children, 142 
school children, and 81 adults. It was available in tablets of 10 mg. or as 1% solution. It can 
be given to infants and preschool children in single doses of 2 to 5 mg. once t. i. d. School 
children require 5 to 10 mg. t. i. d. Adolescents and adults received higher doses. A single dose 
may be increased to 10 mg. for infants and preschool children and to 20 mg. for school 
children. Only in 7 of 453 patients a slight nausea occurred and in another vertigo. With an 
optically pure preparation, no side-effects were noted. The drug was used in cases cf 
pharyngitis, pseudocroup, tracheitis, bronchitis, bronchitis spastica and capillaris, asthma, broncho- 
pneumonia, influenza with bronchitis and bronchiolitis, pertussis, “recidiv of pertussis,” and 
measles. The drug may be combined with other cough medicines (solvents, spasmolytica, secreto- 
motoria, secretolytica, or antihistaminica). It acts exclusively on the cough irritation center. 


AMBERG, Rochester, Minn. 


Tue VALue or Corticotropin (ACTH) Tuerapy 1n CuitpHoop. H. Gross and W. 
Swosopa, Wein. klin. Wehnschr. 66:521 (July 30); 541 (Aug. 6) 1954. 


A review is given of the result of corticotropin (ACTH) treatment in the Vienna University 
Children’s Clinic, particularly in rheumatic so-called collagen diseases, nephrosis syndrome, 
diseases of the lymphoreticular tissue, infantile eczema, and bronchial asthma. It is empha- 
sized that the value of the treatment becomes particularly evident in severe cases, such as 
acute rheumatism and status asthmaticus. The results in infantile eczema are transitory, and 


chorea minor is not influenced. Bechester. Minn 


THE SLEEP OF THE INFANT IN A HospitaAL ENVIRONMENT. L. ZEMAN and B. FANtTovA, 
Pediat. listy 9:229, 1954. 
The length of sleep was studied in 54 infants in a hospital environment. The results were 
compared with those of 30 healthy children in their family environment. The study of sleep was 
utilized for an investigation into the organization of the nursing care in a hospital environment 


and for the popularization of the Pavlovian principles in the case of the sick among healthy 


workers in departments for infants. 
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Books 


A Methodological, Psychiatric, and Statistical Study of a Large Swedish Rural Popula- 
tion. By Tage Larsson and Torsten Sjogren. Price, not given. Pp. 250. Ejnar Munksgaards 
Forlag, Ngrregade 6, Copenhagen, 1954. 


This book contains the results of an important psychological investigation. 

The material covers 45 years of a Swedish rural population of 25,000 and comprises 1312 cases 
of psychosis, severe psychopathy, low-grade oligophrenia, and suicide. 

This book is the first part of a two-part report. It deals with methods and basic material, age 
and onset of the disease, hospitalization and mortality, morbidity risks in the general population, 
etc. It also gives the results of consanguinous marriages in the general population and among 
the parents of psychotics and oligophrenics. 

The second part will deal with the results of the family investigation of morbidity risks for 
parents and siblings of 1028 psychotics and oligophrenic probands, and will give a clinical and 
genetic analysis of the material. 

From the present report they predict the number of psychotic cases in 1965. The research 
is of interest primarily to psychiatrists. 

Human Heredity. By James V. Neel, Ph.D., and William J. Schull, Ph.D. Price, $6.00. 
Pp. 361, with 18 illustrations. University of Chicago Press, 58th St. and Ellis Ave., 
Chicago 37, 1954. 

This beok is designed for advanced students of biology and medicine. It presents modern 
human genetics in detail as a distinct field of enquiry in its own right. To read and understand 
it in detail, a thorough grasp of mathematics, including calculus, is necessary. One may, however, 
get a good deal out of it without spending much time on the mathematics involved. It is a 
complete and authoritative work, although presented in 361 pages. 

While the fundamentals of heredity are emphasized, the application to practical medicine is 
generously illustrated from the files of the Hereditary Clinic at the University of Michigan. 

In the advice about the practical use of the facts they have found, the authors are con- 
servative. This book is valuable as a reference and as a source book. The references are numerous 
and are selected carefully. 


Peripheral Circulation in Man. Ciba Foundation. G. E. W. Wolstenholme and J. S. 
Freeman, Editors. Price, $6. Pp. 219, with 48 illustrations. Little, Brown & Company, 
34 Beacon St., Boston 6, 1954. 


This is a symposium on the peripheral circulation of the blood, by 18 authorities in this field. 
It is presented as individual papers followed by a discussion by various members of the group. 
These cover the methods for studying blood flow, the changes in circulation due to exposure 
to cold or heat, the actions of epinephrine and norepinephrine on blood flow, the neurohistology 
and reflex control of the circulation, and the effects of sympathectomy, the significance of cold 
agglutinins, and the influence of visceral activity on the peripheral circulation. 

These subjects are excellently presented, as the authors are all specialists in their fields, and 
the discussions are stimulating and informative. The book is very well printed, and the illustra- 
tions are well chosen. It is an interesting volume for anyone interested in this work. 


Beyond the Germ Theory. By Iago Galdston. Price, $4.00. Pp. 182. Health Education Council, 
10 Downing St., New York, 1954. 


This book is so compact that it deserves the name “Multum in Parvo.” The reader is kept 
on the growing fringe of medicine from the first to the last page. History is not neglected. It does 
not minimize the germ theory but adds to it. It deals with conditions other than germs that may 
cause disease and the influence of these conditions on health and happiness. 

Because the germ theory is so satisfactory in explaining many diseases, it prevented for a 
time the discovery of the causes of some diseases, such as beriberi and scurvy, which are due 
not to the presence of something, but to the lack of something. 

The book is divided into four parts: I. Deprivation and Stress; II. Nutritional Deprivation 
and Stress; III. Psychological Depression and Stress; IV. Social Deprivation and Stress. The 
importance and far-reaching effects of these are presented in a convincing manner 

This is a book that both the well informed and the student of medicine will appreciate. 
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BOOKS 


Clinical Investigations with Regard to Injury of the Central Nervous System by Birth 
Trauma. By Dr. med. Wilhelm H. Thiele. Price, not given. Pp. 52, with 10 illustrations. 
Ferdinand Enke, Hasenbergsteige 3, Stuttgart W., 1954. 


The symptoms and the diagnosis of intracranial disorders as consequence of birth trauma are 
discussed. The value of a symptom previously described by the author, an obstetrician, is stressed 
particularly. It is a turbidity of the cornea which immediately after birth has the appearance of 
ground glass. It is not shiny and transparent. The turbidity may persist for various periods of 
time ; usually it lasts only a few minutes. It is referred to increased pressure in the cranium. The 
symptom is regarded as the only certain, absolutely dependable, and extremely sensitive indication 
of the cerebral injury due to birth trauma. In this way it was possible to demonstrate such a 
lesion in 8% of 1095 live births with a weight of 2500 gm. or more. In only 1% the birth trauma 
could be suspected as cause of death. The mechanism of the sign is discussed as well as therapy 
and prophylaxis. During a period of observation extending to as much as three years, in some 
cases, the children developed physically and mentally within the norm. Only some forms of 
“neuropathic” reaction types might perhaps be related to birth trauma. 


Malformation tumorales et tumeurs de l’enfant. By M. Fevre and R. Huguenin. Price, 
3300 francs. Pp. 588, with 184 illustrations. Masson & Cie, 120 boulevard Saint-Germain, 
Paris, 6®, 1954. 


The authors present a very complete study of the tumors occurring in infancy and childhood. 
They give much credit to their work with Professor Ombredanne and Professor Leveuf. Some 
of their material is from records to which they had access, but their own personal experiences in 
the field are remarkably wide. The pathology, pathogenesis, diagnosis, and treatment are covered 
in full. Particular emphasis is laid on the possibility and importance of early diagnosis. 

The material is given in an orderly and interesting manner. The book may be used for 
reference, as the index has been compiled with care. Even one with a very limited knowledge 
of French would have little difficulty in profiting from the wealth of material available. The 
numerous illustrations are well chosen. They include pictures of patients, gross and microscopic 
pathology, and x-ray findings. 


Elements of Pediatric Anesthesia. By C. R. Stephen, B.Sc., M.D.C.M., D.A. Price, $3.50. 
Pp. 100 Charles C Thomas, Publisher, 301-327 E. Lawrence Ave., Springfield, Ill., 1954. 


“The Elements of Pediatric Anesthesia” is an excellent little book. It is well and simply 
written, giving the basic facts and leaving out theories and speculations. 

The very first chapter deals wisely and emphatically with the importance of and the necessity 
for continuous adequate exchange of gases. 

In every anesthesia, give the patient plenty of oxygen and get rid of the carbon dioxide, is a 
repeated admonition running throughout the book. Nothing is more important. 

In the chapter on premedication it seems that the recommended doses of morphine as pre- 
medication are a bit low, but that is a matter of opinion. 

This book is excellent all the way through and is delightful reading. In fact, it should be 
read through again and again by every person who is giving anesthetics to children. 


George and John Armstrong of Castleton. By William J. Maloney. Price, $4. Pp. 116. 
Williams & Wilkins Company, Mount Royal and Guilford Aves., Baltimore 2, 1954. 


This small volume so carefully annotated represents much work on the part of the author, 
who unfortunately has not lived to see the product of his efforts. It is a compactly written little 
book with all the facts available noted, and one is struck from first to last with the severe con- 
ditions under which these two physicians worked. 

While Dr. John Armstrong was well known as a poet, he was not allowed to practice 
medicine in London because he received his medical education in Scotland. The same might have 
been true of Dr. George Armstrong had he paid any attention to the laws, but he practiced 
among poor people, and his right to practice was never questioned. 

The author calls him the father of modern pediatrics, which to a large extent he was. He 
opened the first pediatric hospital and clinic in the world so far as is known. It is interesting 
that he supported this himself to a large extent and worked largely among the poor people 
where the death rate in London at that time was about 50% of the children born. 
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As far as the results with the children were concerned, he was eminently successful, but he 
had to give up the clinic because of lack of support, and the evidence shows that he died in 
poverty and that his wife did also. There is no record of when he died or where he is buried. 

This book is not only a good biography but it also gives insight into the conditions in Eng- 
land in the middle and latter part of the 18th century. 


Health by Sickness: The Problem of Immunity. By H. J. Flechtner. Price, 14.80 marks. 
Pp. 352, with numerous illustrations. Econ-Verlag GMBH, Postfach 9037, Diisselodrf, 1954. 


This book is devoted to the problems of the reaction of the organism to the administration of 
antigens of whatever derivation. The chemical aspects of the mechanisms of the reactions con- 
cerned are stressed. Throughout, military comparisons of attack and defense are emphasized 
rather excessively and perhaps not always very felicitously. The various aspects of immunity are 
discussed quite thoroughly, as are its relation to allergy and the clinical implications. The 
limitations of existing theories are duly considered, so that it is made clear that the riddle of 
immunity is not solved completely. Some omissions are unavoidable, and some attention may be 
paid to the Shwartzman phenomenon in further editions. The book constitutes a very palatable 
review of the problems of immunity. 


Current Concepts in Digitalis Therapy. By Bernard Lown, M.D., and Samuel A. Levine, 
M.D. Price, $3.50. Pp. 164, with 21 figures and 10 tables. Little, Brown & Company, 34 
Beacon St., Boston 6, 1954. 


The book reviews the present data on the action and the clinical use of digitalis in heart 
failure. The new data accumulated in the authors’ laboratories during the past three years are 
also reviewed. 

The main purpose of this book is to emphasize the following: 

1. That patients in heart failure may react differently to certain dosages of digitalis, and that 
overdigitalization and underdigitalization may at times be indistinguishable. 

2. That the toxic threshold for various digitalis preparations is profoundly influenced by the 
state of the electrolytes of the body, particularly by potassium and sodium. 

3. That the modern therapeutic regimen of low-salt diets, mercurials, ammonium chloride, corti- 
sone, corticotropin (ACTH), cation exchange resins, and acetazoleamide (Diamox) often- 
times results in a low potassium and sodium content of the body, but not necessarily of the 
blood plasma, and this markedly lowers the toxic threshold of all digitalis preparations. 

4. That paroxysmal atrial tachycardia with block is at times a definite, and until recently, 
unrecognized sign of digitalis intoxication 

5. The authors recommend the use of their new tolerance test to determine the patient's digitalis 
needs. The test consists of the intravenous use of certain amounts of acetyl strophanthin, and, 
according to the authors, provides the only accurate and immediate guide to digitalis dosages 
in critically ill patients whose clinical and electrocardiographic findings offer insufficient data 
to determine whether they are overdigitalized or underdigitalized. 

The authors present a vast amount of experimental and clinical data, and the eminence of 
the authors should assure the reader of the accuracy of their statements. The bibliography is 
complete and carefully chosen, and this little book with so much concentrated information should 
be read by everyone interested in this subject. 


Manual of Clinical Mycology. By Norman F. Conant, Ph..D.; David Tillerson Smith, . 
M.D.; Roger Denio Baker, M.D.; Jasper Lamar Callaway, M.D., and Donald Stover 
Martin, M. D. Price $6.50. Pp. 456, with 202 illustrations. W. B. Saunders Company, 218 
W. Washington Sq., Philadelphia 5, 1954. a 
This second edition of a manual which first appeared in 1944 retains the convenient small size 

and the presentation of each major fungous disease under these headings: definition, geographic 

distribution, source of infection, age, sex, race and occupational incidence, symptomatology, 

mycology, pathology, immunology, differential diagnosis, prognosis, and treatment. There are 

many illustrations of clinical lesions, x-rays, and photomicrographs. The convenient organization 

and large amount of information makes this a handy reference. 
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Nutrition Work with Children. By Lydia Jane Roberts. Edited by Ethel Austin Martin. 
Price, $7.50. Pp. 527, with 19 figures, 24 tables, and 35 charts. University of Chicago 
Press, 58th St. and Ellis Ave., Chicago 37, 1954. 


This book represents a complete revision of its predecessor editions. The first was published 
in 1927 and the second in 1935. The original was written by Dr. Lydia J. Roberts and will 
be remembered as one of the foremost books in the field of nutrition of the child. The present 
revision was written by Mrs. Ethel Austin Martin, who was formerly an associate of Dr. 
Roberts as a member of the staff of the Department of Home Economics at the University of 
Chicago. Mrs. Martin had subsequent experience as Director of Nutrition for the National 
Dairy Council and as the director of a school nutrition-health program in Akron, Ohio. She 
has had intimate contact with the practical aspects of a school health program and with teaching 
materials dealing with nutrition. This is apparent throughout the text. 

In the present edition, more attention is given to clinical and chemical methods of judging 
nutritional status, and considerable material has been added on public health nutrition and the 
various international organizations concerned with nutrition. A roster of agencies, organizations, 
and movements in the United States contributing to the nutrition of children is added. The sec- 
tion on nutrition education in schools is particularly valuable. The last chapter in the book deals 
with nutrition teaching aids in schools and community programs. 

A brief list of pertinent references is given at the end of each chapter. The index is adequate. 

This book is a useful contribution to the literature on nutrition. It will be found especially 
useful by laymen, dieticians, nutritionists, physicians, school officials, and public health personnel 
who are interested in nutrition of children. 


Illustrated Handbook of Child Care. By Wava McCulloch, assisted by Marcella Gawronski, 
R. N. Price, $4. Pp. 231, with 400 illustrations. McGraw-Hill Book Company, Inc., 330 W. 
42d St., New York, 36, 1954. 


This is one of the most attractive books for mothers that the reviewer has seen. It contains 
care of the baby in the hospital, furnishings necessary for the nursery, preparation of formulas, 


dressing and bathing, and recognition of sickness. For his later life, there are toilet training, 
choice of toys, dress, baby sitters, care and nursing of illness, and the prevention of accidents. 
Each of these pages is illustrated with pictures by the author, who is an accomplished artist, 
thus making a series of whimsical drawings that make almost compelling as well as interesting 
reading. 

These illustrations have been checked by Dr. Arthur H. Parmelee Sr. for accuracy in accepted 
practice, and there is nowhere the slightest pretension of supplanting the physician. This is the 
book the busy pediatrician can safely suggest to the mothers of his patients. It will save him 
countless hours of explanation, yet in no way detract in any way from his own ideas. The 
reviewer is only sorry that this volume was not available when he was in active practice. 


A Dynamic Psychopathology of Childhood. By Lauretta Bender, M.D. Price, $7.50. 
Pp. 275. Charles C Thomas, Publisher, 301-327 E. Lawrence Ave., Springfield, Ill, 1954. 


This volume by Lauretta Bender and various collaborators is a collection of various publica- 
tions from the children’s service of the psychiatric division of the Bellevue Hospital, in New 
York City. It constitutes the third in a series of volumes from this service. As is usually the 
case in collections of papers, there is considerable unevenness in the character of the various 
chapters, which cover such varied subjects as the psychology of the development of language 
and the symbol, hallucinations in children, imaginary companions, internalization of fantasy 
objects in the development of children, impulsions, compulsions and obsessions, sexual expression 
of identification conflicts, children’s reaction to death in the family, psychoanalytic remarks on 
“Alice in Wonderland” and Lewis Carroll, comic books and the ideology of children, and 
children’s reactions to war. Fortunately these papers have been revised editorially and brought up 
to date. 

The richness of the clinical material of the children’s service of the psychiatric division at 
Bellevue Hospital is abundantly evident in the book. Clinical examples are employed to good 
advantage throughout and serve to render greater clarity to the text. The literature is reviewed 
adequately to enhance the utility of the volume as a reference. A doctrinaire approach is avoided, 
and interpretations are based upon appropriate clinical experiences. 
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For the pediatrician some chapters (like that on the “Psychology of the Development of 


Language and the Symbol” and “Psychoanalytic Remarks on Alice in Wonderland and Lewis 
Carroll”) may be somewhat abstruse. Others, however, such as “Imaginary Companions” and 
“Children’s Reactions to Death in the Family,” may be very helpful to the physician desiring 
to delve more deeply into the psychological problems of children. This book, therefore, would 
be considered a reference volume for the pediatrician, although it should be part of any library 
in child psychiatry. 


Diagnostico y tratamiento de la deshididracion en el lactante. Ponencia al IX Con- 
gresso nacional de pediatria. By E. Jaso Roldan and E. de Yturriaga. Price, not given. 
Pp. 220, with 130 illustrations. Instituto espafiol de hematologia y hemoterapia, Madrid, 1954. 


This very excellent symposium written in Spanish was initiated from discussions at the 
National Congress of Pediatrics. It consists of three parts, the first deals with the physiology 
and metabolism of dehydration and fluid balance. The second part discusses the diagnostic 
problems involved, and the last part deals with the various forms of therapy. This is very fully 
discussed, including various solutions and their physiological actions. The charts are excellent, 
and there is a very complete biography. This makes excellent reading for anyone interested in 
the subject. 


A Thousand Families in Newcastle upon Tyne. By James Spence, W. S. Walton, F. J. W. 
Miller, and S. D. M. Court. Price, $3. Pp. 210. Oxford University Press, 114 Fifth Ave., 
New York 11, 1954. 


This important compact book is a real contribution to the knowledge of health and illness 
during the first year of life. It is the result of a survey planned by the late Sir James Spence, first 
holder of the Nuffield Chair of Child Health, in the University of Durham. 

An intensive study was made of all children born in Newcastle upon Tyne during the months 
of May and June, 1947. The number of babies was 1142. It is planned to continue the study for 
at least seven years. 

The study was a highly cooperative affair. The medical men were furnished by the University 
Health Department; the nurses and secretarial staff by the Public Health Department. All 
worked in cooperation and with the advice of a professor of social medicine and a professor of 
economics. The family doctor of the patients worked with them. Photographers and others who 
might add to the success of the work were available. 

All sources that might help the study were used, and all circumstances that could influence the 
health of the children were considered. Each child was visited at least seven or eight times during 
the year. As an example of the detail used, we might cite the observation that the earilest date 
that the child was taken out was a case taken to the cinema on the ninth day of life. 

During the first year there were 1400 infective illnesses that required precision in diagnosis 
and treatment, but few of such cases are presented in teaching hospitals. On the other hand there 
were 18 cases such as intussusception, meningitis, and osteitis, which are the classical material 
for teaching. 

The results of the first year of the survey give much that is valuable in preventive medicine, 
treatment, and medical education. Incidentally, the study shows that pediatrics per see is enough 
to tax the ability of any one person. 

The atmosphere of the book is one of help, not criticism. Future reports are awaited with 
interest. 


Herzkrankheiten im Sauglingsalter. By Priv. Doz. Dr. Ettore Rossi. Price, 60 marks. Pp. 

373, with 8369 illustrations and 14 tables. Georg Thieme Verlag, Stuttgart, Herdiveg 63, 
1954. 
This new treatise on “Herzkrankheiten im Sauglingsalter” is the first systematic presentation 
of all forms of heart disease in infancy in a book form. Written by Priv. Doz. Dr. Ettore Rossi, 
who is Chief of the Pediatric Cardiology Division at Prof. Guido Fanconi’s well-known 
Children’s Hospital of Zurich, Switzerland, this book is highly recommended to all pediatricians, 
internists, radiologists, and other physicians who are interested in the diagnosis and treatment 
of heart disease in infancy. 

The author divides the book into five chapters: Chapter I—“‘The Normal Heart in Infancy” ; 
Chapter II—“Congenital Malformations of the Heart’; Chapter III—“Heart Disease in Infancy 
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Not Due to Congenital Malformations” ; Chapter IV—“Heart Involvement due to Extracardiac 
Factors,” and Chapter V—“Treatment of Cardiac Decompensation in Infancy.” 

Each entity is clearly described from the standpoints of the hemodynamics, clinical findings, 
roentgen ray, electrecardiography, angiocardiography, and catheterization of the heart and of 
the great vessels. In addition, the differential diagnosis, therapy, and a brief summary of each 
entity is also included. The various forms of the acquired and of the congenital malformations 
of the heart are illustrated with the authors’ own case reports. One hundred sixty-five separate 
case reports are included. The bibliography of the world literature up to 1954 is extensive, the 
data are up to date in almost all chapters and reflect the rapid development of our knowledge 
of this subject. The book is well organized, well written, and should be in the library of every 
physician interested in heart disease in infancy. 


Tuberculosis in Childhood and Adolescence with Special References to the Pulmonary 
Forms of the Disease. By F. J. Bentley, S. Grzybowski, and B. Benjamin. Price, $5; 
30 shillings. Pp. 259, with 67 radiographs. National Association for Prevention of Tuber- 
culosis, Tavistock House North, Tavistock Sq., London W.C. 1, 1954. 


This is a very thought-provoking and interesting report of the authors’ experiences in the 
treatment of tuberculous children at High Wood Hospital, near London. It should prove of great 
value to the pediatrician interested in tuberculosis because it discusses so many phases of tuber- 
culous disease in children. The great variety of clinical material, the long period of observation 
in the hospital, and the excellent follow-up (over 90%) make this report outstanding to those 
interested in the diagnosis and prognosis of tuberculosis in children. To obtain a complete picture 
of this protean disease in children, it is necessary to study reports from many sources, since the 
clinical material will vary with the type of hospital. The cases from High Wood include many 
examples of uncomplicated primary tuberculosis and of forms of tuberculosis such as endo- 
bronchial lesions and segmental obstruction which commonly occur during the first six months 
of the disease but are rarely fatal. There is a very good chapter on pleurisy with effusion— 
a late complication of primary tuberculosis—and an excellent discussion of a number of cases 
of chronic pulmonary tuberculosis. Relatively few cases of miliary tuberculosis and meningitis 
are presented, probably because these cases usually develop early in the course of primary tuber- 
culosis and are seen, therefore, in a general hospital and not in a hospital specializing in tuber- 
culosis. This book deserves careful study by pediatricians. 


Treatment of Acute Poliomyelitis. Edition 2. By William A. Spencer, M.D. Price, $3.75. 
Pp. 134. Charles C Thomas, Publisher, 301-327 E. Lawrence Ave. Springfield, Ill., 1954. 


This is essentially a loose-leaf notebook with an outline of treatment of a series of selected 
problems in the care of patients with respiratory failure in poliomyelitis. Each subject is handled 
first by a boxed-in list of tabulated important points, and this tabulation is followed by one or 
two paragraphs of discussion. 

The book is planned to furnish a quick reference manual for the busy practitioner who is 
faced, for the first time, with such problems. Attempts to furnish material so that he who runs 
ean read, must suffer from the limitations of great briefness by the necessity for dogmatic 
statements and for outlines instead of discussions. All these lead to certain inaccuracies and a 
temptation for routinization of treatment which may act as a protection for the patient in the 
hands of a practitioner with excellent judgment, but might do harm if literally and uncritically 
accepted. 

As a whole, the notes are presented with precision in clear-cut statements that would be 
accepted by most students of this general problem in poliomyelitis. Objections would be mostly 
to details about which discussion might reveal only differences of opinion, but there are other 
places where inaccuracy occurs. These items cannot be detailed. As an example of the tendency 
toward too great routinization is a table which lists the suggested settings for a tank respirator 
for patients of different ages, giving one pressure for a child under 2 years, another one for a 
child between 5 and 10 years, etc., with such slight differences of pressure that one can wonder at 
its justification, particularly as there seems to be no physiological basis for such exactness in 
directions. The whole problem of the indications for tracheotomy, a most confusing problem, is 
handled in one page, although, indeed, discussions of facets of the problems can be found on other 
pages. In certain parts of the manual attempts are made to discuss the very great problems of 
poliomyelitis, such as causes of muscular weakness in this disease, in brief and unsupported 
statements where the intranuncial nerve cells of the spinal cord are specifically blamed. One 
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would doubt that knowledge has progressed to the point where such exactness of statement 
is justified. Certain statements are made that we doubt the authors themselves would accept, 
such as “respiratory muscle paralysis is the most common serious complication of poliomyelitis.” 
Although it is not important, one could question whether this is really true, whether disturbances 
of the nerve centers in the brain are not commoner, as well as more serious. 

The danger of such a book is that it would be accepted by a student of disease with content- 
ment as being a complete treatise on the subject. As a whole, it can be said that this manual 
will be useful and presents a device for quick reference, for which there is at present no adequate 
substitute. 


How to Get Along with Children. By Frank Howard Richardson. Price, $2.95. Pp. 172. 
Tupper & Love, Inc., 1090 Capitol Ave., Atlanta 2, 1954. 


Dr. Richardson is an author of recognized stature in the field of child behavior, especially in 
the adolescent age group. In this book he attempts to cover the entire age span from birth 
through adolescense. His aim is laudable, and his approach is on an admirable common-sense 
basis. However, his treatment is perhaps too sketchy and in many places could have been greatly 
expanded, to the benefit of the reader. 

The technique of asking a question and then answering it is sometimes good, but when for 
every question asked there are scores which might equally well have been included, and when the 
answers are of a length more suitable to a newspaper column than to a supposedly more com- 
prehensive book, the use of this technique is not as successful as it might be. Also, in answer to 
questions about sex the author of successful books on this subject for adolescents should not 
merely advise the reader to read a book by another author. 

In summary, the approach to the lay problem of child behavior is good. The book is good 
so far as it goes, but many parents will wish there had been more discussion than is included 
here on many problems. 


A Primer of Pulmonary Function. By Harold Guyon Trimble, M.D., and James Kieran, 
M.D. Price, not given. Pp. 22. California Tuberculosis and Health Association, Oakland, 
Calif., 1954. 


This is a concise, authoritative, and significant contribution to the field of pulmonary 
physiology. The subject matter is an up-to-date presentation of pulmonary function tests. It 
is valuable to the surgeon and medical man alike in that from the application of these tests 
one can not only determine the patient’s present pulmonary status but also what can be antici- 
pated in the course of his disease or postoperatively. 


Cystic Fibrosis of the Pancreas in Infants and Children. By Dr. Charles D. May. Price, 
$3. Pp. 93, with 16 illustrations. Charles C Thomas, Publisher, 301-327 E. Lawrence Ave., 
Springfield, Ill., 1954. 


This is a monograph in the American Lecture Series. It is short and concise but comprehen- 
sive in its clinical approach. There is a short history of the disease. The physiology of the 


pancreatic and pulmonary lesions is accompanied by excellent illustrations. Then follows a 
well-organized discussion of the clinical manifestations, diagnosis, and treatment. Unfortunately, 
recent studies such as those on the composition of sweat are not included. 

This small book is beautifully printed and bound. It is 93 pages in length and contains 16 
illustrations and 83 references. 


CORRECTION 


In the article by Drs. Randolph Batson, John Shapiro, Amos Christie, and H. D. Riley 
Jr., published in the September, 1955, issue of the A. M. A. AMERICAN JOURNAL oF DISEASES 
OF CHILDREN, page 323, the second sentence in the first column should be read as follows: 
The latter is the least common of this group, approximately 41 cases having been reported since 
Letterer’s! report in 1924. 

In Case 13, page 333, the sidehead “Biopsy of Skin” should read “Biopsy of Lymph Node.” 
In the “Comment” on this case the word “Skin” should be omitted. 

In Table 1, the column head “Autopsy Pathological” should read “Autopsy Confirmation.” 
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to reduce complications 


in the first year of life 


a source of nutritional 
protection against 
infantile eczema... 


“aur 


* Linoleic and other unsaturated fatty acids 
believed to play an important role in the pre- 
vention and therapy of infantile eczema'* are 
present in Similac, in amounts at least equal to 
those reported for breast milk.5 


* Similac, in recommended quantities, provides 
protein closely approximating the physiologic 
level supplied by breast milk.® The fluidity of 
Similac protein, comparable to that of breast 
milk protein, assures rapid and complete diges- 
tion.’ There is thus virtually no likelihood that 
products of incomplete digestion will be ab- 
sorbed to cause an allergic eczematous reac- 
tion. In contrast, customary cow’s milk mix- 
tures are believed to deliver excessive amounts 
of protein, some of which cannot be completely 
digested and may be absorbed to cause a vas- 
cular reaction in the upper corium.® 


there is no closer equivalent to the milk of 
healthy, well-nourished mothers 


Suppiep: as Powder in tins of 1 lb., with meas- 
uring cup; as Liquid in tins of 13 fl. oz. 


1, Editorial: J.A.M.A, 134:606 (June 14) 1947, 2. Hansen, A, E., 
and Burr, G. O.: J.A.M.A, 132:855 (Dec. 7) 1946. 3. Hansen, 
A. E.; Knott, E. M.; Wiese, H. F.; Shaperman, E., and McQuar- 
rie, I.: Am. J, Dis, Child, 73:1 (Jan.) 1947. 4. Hansen, A. E.: In, 
Vitamin Bg in Human Nutrition, Report of the Tenth M & R 
Pediatric Research Conference, Columbus, M & R Laboratories, 
1954, p. 51. 5. National Research Council: Maternal Nutrition and 
Child Health, Bull. 123 (Nov.) 1950. 6. Meyer, H, F.: Essentials 
of Infant Feeding for Physicians, Springfield, Mlinois, Charles C. 
Thomas, 1952, p. 44. 7. Martin, C. W.: New York State J, Med, 
32:1012 (Sept.) 1932. 8. Stoesser, A, V., and Nelson, L. S.: Jour- 
nal Lancet 73:487 (Dec.) 1953. 
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Borcherat 


MALT SOUP 


 Extract* 


A gentle laxative modifier of milk. One or two table- 
spoonfuls in the day's formula—or in water for breast 
fed babies—produce a marked change iin the stool. 
SAVES DOCTOR'S TIME, TOO! 
*Specially processed non-diastatic Fewer phone calls from anxious mothers. Malt Soup 
malt extract neutralized with po- Extract is merely added to the formuia. Prompt results. 
tassium carbonate. In 8 oz. and 16 Easy for mother to prepare and administer. Does not 
oz. bottles. upset the baby. 


Send for Samples BORCHERDT MALT EXTRACT co. 
and Literature 217 N. Wolcott Ave. * Chicago 12, Ill. 


DIRECTOR, MATERNAL & 
CHILD HEALTH BUREAU 


Director, Maternal-Child Health, 
Pennsylvania Health Department 
Nation-wide open competitive 


NOT enteric coated 


An accepted clinically effec- 


merit system position, $10,260- the 

$12,108; directs state-wide pro- ment of disorders due to 

gram; maternal-child health. For 

e ond Disease, Grulee and Eley, 2nd Edit 

Royce, S., Los Angeles Hospital, private communication. 


write to State Civil Service Com- Clay, WA Wend Lager, 
z 2 Gibbs, G. E., Bradley, J. E., and Minor, J. V., Diagnosis 
Pennsylvania, before final filing 
Write for Literature 
date of November 25, 1955. 


MONTICELLO, ILLINOIS 
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infant foods are “all alike” 


is the only infant formula 
made exclusively 
from Grade A Milk* 


Designed especially for pediatric 
use, Varamel is unique in its field 
and should not be confused 

with ordinary evaporated milks. 


Mam ER 

Many “SORaTORIES, Ine. 
nd 


First—Varamel is made from Third—The butter fat is re- 
Grade A Milk*, thus assuring a _ placed by vegetable and animal 
high quality, clean n.ilk fromthe —_ fats which are particularly well- 
source of supply to the infant. tolerated and utilized by the 
infant. 


Second -—Varamel is fortified 

with sufficient pure synthetic Fourth —Iron is added to sup- 
vitamins to provide the daily ply 7.5 milligrams per quart of 
recommended allowance of all formula. 

known essential vitamins. 


Fifth —No sugar has been add- 
ed, so that Varamel is equally 
~\ flexible as either whole or 
ordinary evaporated milk. 


THE BAKER LABORATORIES, INC., Cleveland 3, Ohio 
Milk Products Exclusively for Infant Feeding 
Plant: East Troy, Wisconsin 
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infants 


allergic 
to 
| 
’smilk 
COW m1 you can expect 
' prompt control of allergic 
symptoms . . . good nutritional 
? progress and weight gain 


mothers appreciate 


no “burned bean” taste... 
appetizing color. . . ease 
a of preparation—dilute 1:1] with 
water 
infants benefit 
from.e-well-tolerated, 


|. © ing formula . . . feeding and 
| © gestive disturbances rare... 


when you prescribe 


Liquid 


Sobee 


HYPOALLERGENIC SOYA FORMULA FOR INFANTS 


Mead has prepared an instruction leaflet 
for your mothers, “Care of the Allergic 
Child.” Formula preparation and skin care 
are discussed. Another Mead service for 
; you is the Liquid Sobee® recipe book for 
; older children and adults. Supplies of both 
leaflets are available on request. 


SYMBOL OF SERVICE TO THE MEDICAL PROFESSION 


MEAD JOHNSON &@ COMPANY + ‘EVANSVILLE, INDIANA, U.S.A. 
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for specific anticonvulsant therapy 
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First s¥ccessful synthetic anticonvulsant — 


' now agent of choice —for symptomatic 
TRIDIONE | 


npdodre controljof petit mal, myocl@nic jerks and 


Homolégue to An alternate 
: prepargtion which is oftenj effective in cases 
PARADIO NE | refrac pry to Tripione therapy. Especially 
for tre@tment of the petit nial triad. 


A potent anticonvulsant fdr psychomotor 


PHENURONE epilepsy, grand mal, petit mal and mixed 
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seizgure$. Often suceessful here all 


ehee other therapy has failed. 
A new drug of low toxicity for grand mal, 
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For Nasal 


Congestion in Children 


Neo-Synephrine, a gentle, dependable 
decongestant for colds, sinusitis, hay fever 
and allergic rhinitis, is now available in a 
form especially well suited for children: 


NEO-SYNEPHRINE 


0.25% 


Pedisthic ‘ul Spy 


Unbreakable plastic + Uniformly fine mist 
Leakproof 
Small pocket size * No sting + No fuss 


Contains Zephiran® Cl 0.02% (1:5000), anti- 
bacterial wetting agent and preservative for 
greater efficiency. 


Children easily learn to use Neo-Synephrine Pediatric Nasal 

Spray themselves with adult supervision. Also suitable for adults 

who prefer a mild nasal spray. Squeeze bottles, 20cc. 
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